22 PATERNOSTE 
© ; to Dounteien in: Postal Union, 


Yous D. Van Nosrsan», 
Persia, J. Borvas®, Librairie Etrangère, 22, Rue de la Banque. A. Asum & Co., 6, Unter den inden. 


ELECTRIC LIGHT. __CENTRAL STATIONS 


and PRIVATE INSTALLATIONS fitted complete. _ 


DYNAM OS. _-KLTERNATORS & CONTINUOUS CURRENT 
MACHINES--KAPP'S PATENT. | 
‘hs KAPP “CENTRAL STATION" DYNAMO. 

_ ‘Arranged for Direct Coupling or Belt Driving. — / 
“KAPP-WILLANS” COMBINATIONS 


SOLE MAKERS OF 
BROCKIE-PELL,” for 


| 


Zine and Carbon Plates, &e. 


‘SINGLE or DOUBLE CARBONS. 
FOCUSSING or NON-FOCUSSING. 


The Latest 
| —sUSMARINE, UNDERGROUND, 


AERIAL, TORPEDO, and 


POLES. nSULATORS, 


FITTINGS, &c., for TELEGRAPH, 
TELEPHONE and 
ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS, 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware, 


GABLE MACHINERY AND 


Ô all descriptions, for the complete equipment of — 
TELEGRAPH CABLE FACTORIES and VESSELS, 
including Stranding, Closing, Tape, Yarn & Compound — 
Serving and Rubber Covering Machines, &c. 
PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 
meters, Bow and Stern Gear, Cable Tanks, Telegraph 
Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain 
Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
and Shallow Water. a 
sole Makers HAMILTON’S PATENT GRAPHEL ROPE 
PATENT INDICATING GRAPSEL, 


o¢ TELEGRAPH PLANT AND MATERIAL: 


| BROOKS LIQUID 


of INSULATION 


~ 


BATTERIES. | 
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YULCANIZED INDIA-RUBBER, 


CAB LES AND 


OF EVERY DESCRIPTION. : | 


BEST AND VALUE. PROMPT DELIVERY, 


FOR TOWN LIGHTING. 


pe Bridgewater Street. Iron Works. | 
(WORKS Salford Electric Wire Works. 
Springfield Cable Works. TES | 


LONDON: 10, HATTON GARDEN, EC. 


LIMITED, 


16, UPPER THAMES: ST, LONDON À 


19, Tithebarn Street, 7, John Street, 
LIVERPOOL. GLASGOW. 


MANUFACTURERS OF 


ELECTRIC LIGHT FITTINGS) 
_ Bells, Indicators, 


SPEAKING TUBE FITTINGS. 


SEND FOR ILLUSTRATED LIST, FEES. je 


€ WROT IRON 


GAS, STEAM.WAI 
BOILER TUBES, 
AND FITTINGS. 


Hf 
& 


works. GREAY-BRIDGE RD. 


a 4 LONDON OFFICE:46, QUEEN VICTORIA Ste. 


CONCENTRIC 


INTERNATIONAL ELEOTRIC ‘EXHIBITION, 1880. À 


L 
| 
: 


lectrical Aire and Gable flahers, 
SALFORD, MANCHESTER.| | 


+ ‘ 


LLECTRICAL ENGINEERS & CONTRACTORS 


LIGHTNING Som DUCTORE 


| OR STEEL 
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| success GUARANTEED. TRIAL cuore | 


LONDON. 
| Works —EWER STREET, 


TELEPHONE No. 4740. 


“ONLY OIL used last three years by the largest) RINE Wm 


‘s Electric Installations in London, 
Samples sent on application. 


LA 


Price 2s. 9d. per Gallon. 


Our Oil is now by the : 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 
AND GENERAL PURPOSES. z High-Speed nez 


UNITED ASBESTOS 


PIONEERS OF THE ASBESTOS TRADE. 


, The ONLY COMPANY 


ae à . in the World owning 


and working rking Asbestos 
Mines in both ITALY 
and CANADA. 


3647 


FINE ASBESTOS PAPER, for Dynamos, &c Works, near London, and are: 


ASBESTOS TUBES & CEMENT, for Electric Light Leads. of the best possible description, 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- ~ 


work, troughs for leads, &c. ~ Specify SALAMANDER” Brand. bia 
ASBESTOS MILLBOARD STRIPS, for ditto. Depots: NEWCASTLE-ON-TYNE,. Quay Side 
FINE ASBESTOS THREAD, for covering wires.” _ MANCHESTER, % Deansgate ; LIVERPOOL, 
ASBESTOS COVERED WIRES. .. #7 and @, South John 8 a W, ©, 


‘ West Howard Street ; CARDIFF, Mount Stuart 
PATENT SALAMANDER LUBRICANT, for Dynamos, &c. Square; BRISTOL, Provident Buildings, Clare 
PACKING, NON-CONDUCTING COVERING for Bollers,&c. Street ; ST. PETERSBURG, Gostinoe } 


SMITE CO. 


CALEDONIA WORKS, HALIFAX. 
Contractors to Her ajestsy’ s à & Railway Companies 


BEST REFINHD THLEAPHONEH WIREH. 


PRET GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY TELEGRAPH WIRE, ‘TO ALL SPECIFICATIONS. 
wn, high conduetivity—long lengths. WIRE and TAPE for 


COPPER WIRE, 


hard dra 


Lightning Conductors, &c. 
GALVANISED HARD STEEL STRAND for Mechanical: Telephones. 


We COPPER WIRE, all sizes for covering 


WIGGINS & SONS, MINORIES, LONDON, . 


MICA MERCHANTS, [Telephone No. 2248. 1! 


Manufacturers of Mica Goods for Electrical‘ and ALL 
TR CONTRACTORS TO HER MAJESTYS GOVERNMENT. 


À 


=: 


PATEN ENT AGENT | 
1166 


ROYAL 


LEET STREET 


PATENT OFFICE. 


166, FLEET STREET, 


| ONDOIN. CLERKENWELL, LONDON, 
Messrs. ROBERTSON, BROOMAN & 0. 


PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &e., &e. 
FORTY. TWO YEARS SPECIAL PRACTICE |. PRIZE MEDALS, LONDON, 18; PARIS, 
WITH INVENTIONS, 4018 


Wm. 


(Successor to the late W. Fosoroft, also F. Lucas), 


Telegraph and Telephone Case Manufactarer, 


36, PERCIVAL STREET AND 9, SMITH STREET, 


Lock and Block, Single Needle, Bell, Sounder, Perforater, 


M. FOXCROFT 


M.) | ili | 
| = WTA fre. ) de MoDrop Feed. | 
Oil Refinetsyry 5 | 
| 
| 
36, SOUTHWARK $ RARS | 
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TE T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. | 
Offices 27, Martin’s Lane, Cannon Street, London E.C. 
TELEPHONE No. 1s. ‘WORKS NORTH WOOLWICH,  * 
Manufacturers of 


SUBMARINE CABLES, 


Silk Covered Wire, 


FLEXIBLE 
AND 


ELEOTRIO LIGHT CABLES. 


ARMINCTON- SIMS PATENT 


“SPECIALLY | ADAPTED FOR 


ELECTRIC LIGHT 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS MED tpm 


GOLD MEDALS: 


EDINBURGH, 1886; LIVERPOOL, 


SOLE MAKERS: 


PRICES ON APPLICATION: Sr. me 


Over ASO Install ations, . 


INCLUDING 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY | 


_ BROWETT, LINDLEY & CO. Li 
SANDON ENGINE WORKS, M ANCHESTER 


SALEORD, 


SUOJUPAUT, Teuc 


ELECTRIC LIGHT ENGINÉS 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS | 


VERTICAL COMPOUND HIGH-SPEED ENGINE, . 8. T/PE. 


> Patenteos and Sole Makers of the ACME GOVERNOR. Hundreds sf 
use for Electric Light Engines. Send for Lists. 


ELEOTRIO.LIGHT TEL EPHO} | 
| 
| | jt 
(200689, 
DYNAMO WIRE | 
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Prof. SILYANUS THOMPSON says :— This is the Electrical cinta 8 Lamp. a 


THE 


MAIN 66, Nero oto SW. 
SWITCHE tore 


Works :—BIRMIN GHAM. 
_ On Slate or Porcelain bases & High Tension. 


BATTERY REGULATORS OF ANY SIZE, 


NO CURRENT PIVOT. 


PLAIN FITTINGS, 


Large Stock for Immediate Delivery. 


SPECIAL DESIGNS MADE FOR THE TRADE. 


eeece 


PATENT SHADE CARRIERS. 


SEND FOR N Ew PRICE LISTS. 
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For Incandescent or Are Tronsniission of Powe, 
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Complete System of Co | 
D. EF. ANDREWS & Co., = 


41 & 42, PARLIAMENT ST., & MARSHAM ST, ELECTRIC WORKS, Lists and Justrations on 


SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPINGS. 
Charcoal Iron Wire. + URN FE R BR OS. Mild. Steel 


Wrought Iron Magnet Forgings. 


Sheet Steel, Tool Steel, Files, &c. 134, Upper Thames St., LONDON. Brass and Copper Rods and Tube, | 


Bar Iron & Steel, —— Plates, &c. I RON A N > i ST E E Lu i ads Iron and Steel Tubes, 


| 


- 


‘THOMAS BARRACLOUGH & CO. Ltd, EXCHLSIOR 3 


FOR 
For Nickel and Silver Plating, Brassing, Electro- 
STRANDINS AND MAKING CA OF EVERY SIZE AND DESCRIPTION. an toy all Piters te 


Globe Works, Rochdale Manchester. 1960 


VATS, ANODES, AND COMPLETE OUTFITS. 


CAR RBONS. 


TA LG, slices, pencils ; MICA, lump, cut, and powdered. 


: “BLACKWELL, LIVERPOOL" TELEPH 


MANUFACTURERS OF 


OINTSS. |(YERED WIRES ALL DESCRIPTION 
H. & F. CHAMBERLAIN, FOR BELL AND HOUSE WORE 


_ Manufacturers of Pure Carbon Points, Tubes, Filters, DYNAMO MACHINES, TELEPHONES, &c, ue.” 


Cells and Battery Plates of every description. Fancy Covered and Braided Cables and wile! 
BARNSLEWV. ELECTRIC LIGHT LEADS 
| , SILK AND COTTON COVERED WIRES. 


ANDREWS 


ELECTRICAL ENGINEERS & CONTRACTORS, | 


MANUFACTURERS OF THE \ À 


- ARC LAMPS, SWITCHES, &c. 
Retimates aud Specifiontions prepared free of charges 


BRADFORD. _3 


PRICES FROM &6. Numerous Testimonials, 


“MANGANESE | OPPERMANN 2 Ct | 
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<> 


DRY BATTERY 
A distinct advance as regards capacity and constancy, 


“63 high x 8° diameter, 


As. 


Large stock sine Prompt delivery. 


88, QUEEN VICTORIA STREET, LONDON, E.C. se 


4M, Piccadilly, BRADFORD, YORKS; Cornbrook Telegraph Works, MAN CHESTER: : 
Strand W.; and Union Foundry, KIDSGROYE. 


(IMMISCH, SPRAGUE & JULIEN PATENTS). 


DY N A M O S for Electric Lighting, 


Transmission of Power, &c. 


MOTORS FOR ELECTRIC PUMPING, HAULING, 


VENTILATING, &c., IN MINES. | 

ELECTRIC 

ELECTRIC ON THAMES ano 


ELECTRIC TRACTION F 


Estimates and Full Particulars on Application. 
Agents for Scotland: Messrs. MAYOR and 
COULSON, 56, George Square, Glasgow. 
Yorkshire and North of England: Mr, C. A. 
== SHUTE, Portland House, Eastbourne, Darlington. a., 


vi is 


LIGHT, POWER TRACTION 


_Immisch Motor in: Combination with 
NEWALL’ 8 PATENT PORTABLE DRILL. 


|| THE GENERAL ELECTRIC POWER & TRACTION C0. Lo, 


South Wales: Mr. E. J. HOWARD, 34, West 


H (Late M. IM™MIscH & CO.) 
ead Office: 35, NEW BROAD STREET, E.C. Works: KENTISH TOWN, N.W. 
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Tanners, Curriers & Leather Merchants, | mme rane ce 
PARK ROAD LEATHER WORKS, | 


BINGLEY, YORKSHIRE. 
AWARDS Leeds, 1878; Pari Bradtor, it _ | — | 
on 

Telegraphic Address: à | 14a, Clerkenwell G 

WHITESON’S, pr” patent V or Triangular and reen. 

Square Leather Ropes. | — | 


EEE 


Gerew, Germinal and Barts, 
Selected by the mesontive Council t to «sam À the Leather Belting for the Also any Description 


Machinery in the Electric Light Department of the Inventions Exhi- ELECTRICAL OR MECHANICAL LUTOMATIG | L 
bition, and again in the same Department forthe Colonial and Indian | SOLE MANUPACTURER OF THE ENGLISH REMINGTON TYPE 
Exhibition, 1886. . All Work, Turning, Borin Le Cutting, à 
inch die in 
FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT 
DEPARTMENT OF THE OPEN TO TAKE AGENCY FOR AMY MECHANICAL OR ELECTRIC MAGHINE, : 
INTERNATIONAL INVENTIONS EXHIBITION OF 1885. | Hea Lion 
‘The following particulars relating te a portion of the Main Belts for Driving the — - — oe ae ‘| @ 
. Machinery in the Electric Light Department of the International Inventions Exhibt- or ; F 
tion of 1885 may be of interest, showing ouch combined — in Belt bases as 
TAYLOR, TUNMIGLIFF & 60, | 
Length. Width. Speed. Transmitted. y 4 
No. .1—70 feet x 10 inches .. .. feet per PURE « «+ 120 LH.P, | 
; f inches .. .. f ne 
No. 3-40 feet x 16 inches : Samo feet EASTWOOD, HANLEY, | 
nc .. se LA] . 
No. 5-86 feet x 15 inches .. .. 2585 feet”, 170 LHP. . Manufacturers ot | 
120. 6—86 feet x 15 inches... .. 2585 feet 


PARTS FOR | 
‘JOHN WHITE & SONS 8 supplied “the Main Drivin ‘pa a 2 à. LAMP | ‘HOLDERS, CEILING ROSES, 


THE BRADFORD TECHNICAL SCHOOL, 1882. | SCREWED SWITCH BASES AND COVER 


HUDDERSFIELD , »  » our-ouTs, 
SALTAIRE BXHIBITION “SAFETY - JU NOTIONS. 


Being awarded GOLD MEDALS ON THR OCCASIONS for And Specialities for Electric Lighting. 


THE VICTOR TURBINE © 


ossesses more than Double the Capa- 
bity of other Water Wheels of same ( HP. 
diameter, and has produged the best 1706 2638 
20 18°21 ‘8532 
"8676 


Two 30-inch Victor Vurbines 
on a Horizontal Shaft, and gtving ou | 
over 500 H.P., are at work driving 
THE LARGEST DYNAMO INTHE 
-WOKLD for Messrs. the Cowléi 
* tric Smelting Company, Lor ‘sport 
N.Y., and Two 12-inch giving ou 

ee 166 HP. and driving a No.8 BR 
i DYNAMO, for the Aspen 
Company, Aspen, Col... 


following tests pat, Holyoke Testing Sie. .. 


WITH PROPORTIONATELY HIGH ce AT PART-GATE, 


Such results, together with its nicely- ren d sim strong,.and durable 
should favourably commend i t to The’ atte ALL 


purchasers. These Wheels are of athe workmanship and 4" of the, 
material.—State req ents, and send for catalogue to 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. * 


2, WIMSHURST INFLUENCE ELEGTRICAL MAGHIAE 


Of New and Im vos Fatiera, with and wiiheust Siew © double o gpadrnple plates, Acknowledged to be the best-dntshed 
most effici clent mathinés the market. 


Electric Bells and Indicators, Ph à Gas Lighting Burners, K. M. B. Patent Pocket Galvanqens® 
Depres-D’Arsonval and other Galvanometers, Resistance Qoils, Metré and Wheatstone, Brit 
_ Sounders of special pattern, Lightning Conductors sreoted nnd thorough 
= NEW PRICE LIST, POST FREE, :4}4. Telegraphic Address: “KINGHAM wee 
Specially Compiled List of Electrical Publications. Post Free 2d. 


ELECTRICAL 


(Successors to JOHN anv Wa. ROPER), 
F. d. A. MATTHEWS. BRADFORD, : 


CONSULTING, ELECTRICAL, MECHANICAL EN ENGINERES 


PATENT SHORT ARC LAMPS. ELECTRO MOTORS. … 
HORIZONTAL DYNAMOS. ELECTRIC MINING PUMPS IN 
VERTICAL ELECTRIC LAUNCHES): 


| 


OVERTYPE MEASURING INSTRUMENT 
Slow Speed, No Sparking, GOLD MEDAL AWARD: 


High Efficiency, Inexpensive... . 


GATALDGUE AND: PRICES PRICES ON APPLIGA 
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7 CATALOGUES - at 
and 
ESTIMATES 
ré Post free on application 
to 
Spittlegate Iron Works, 
Compound Underneath Type, 2 25 to 225 LEE P. Compound coupled Horizontal Type, | 30 to 300 1.H.P. 
PERFECT GOVERNING A SPECIALITY. “à 2 
ENGINES FOR ELECTRIC LIGHT, a 


JULIUS SAX 


ŒSTABLISHED 1855). 


ELECTRICAL ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


RIDGMOUNT STREET, STORE STREET, LONDON, W.C. 


SPECIALITIES.—Electric Bells, Burglar Alarms, Patent Automatic Fire Alarms, 
Watchmen’s Clocks, Water Gauges, Electric Indicator and Light for Carriages, Billiard 


Markers, Gas Lighters, Lightning Conductors, Telephones, . Automatic = for 
Stations, General Electric Lighting. 


_ ESTIMATES FREE. ON APPLICATION. 


co, 


INFRINGE 


SILVER MEDAL, | | : É à | 
Newcastle Exhibition, 7 à PARIS EXHIBITION, | 


1887. 1889. 


SOLE MAKERS OF 
SUNBEAM | 
INCANDESCENT LAMPS 


| 
| | PRICES AND PARTIGULARS 

. 

. 


ANS Telegraphic | | 
| SUNBEAM, . GATESHEAD.” 

9,000 CP. CYCLOP, LO 
Low RESISTAN CE. 


~ 
| ih iit ‘iy 
. London Address 


121, FENCHURCH ST, 200 ¢.P 


— 


— 


| 
| 
| | | 
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| | | 
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| Telephone No. 38458. Telegrams: “SAx, LONDON.’ | | 
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WIRE 


PHOSPHOR ‘BRONZE 


CASTINGS, | 1 


Bronze and Silicium 


Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &., Bearings, Bushes, 
and other wearing parts 
Machinery / 


BEWARE OF SPURIOUS IMITATIONS, FALSE a INFRINGEMENTS OF OUR PATENT RIGHTS 


12%, Wharf Road, City Road, London, N., 


TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS oe 


FOR THE SUPPLYING, ERECTING, LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &e. 
FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &. . 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELC 
TESTING AND TELEGRAPH INSTRUMENTS. 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description ” | 


SH | | | 
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Wire of Great TensileStragl 
and High Conductivity for Telephony | 


|! 
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| Patent ical 
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PHOSPHOR BRONZE Are La 
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| | Uni 
chi & and Telegraph Lines tol | 
soie PRoPRIBToRs Electrical purposes, | 
Of the British and Colonial Patents, O ind 
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DORMAN & SMITH, 


INDEX ro ADVERTISEMENTS. 


ELECTRICAL ENGINEERS, 
all the principal Contractors | 


BRAZENOSE | ST. 


\ 


_ MANCHESTER, 
| England. 


"Whe nées of Advertisers, , whose announcements are ordered for a series, are enéered under any one Heading in this Index free of charge, 
if repeated under other headings, Gel. per week is charged for each additional entry. ÿ 
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Gorham 
8 rf Sons (Boxes Sup. 1 
Woodhouse & {Poses only) à 7&13 


Are Lamps.—J. H. Holmes & Co. — = 


Johnson & À 
+ F. & Co. eee 
Poole & White À - 
Woodhouse & Rawson United 7 & 13 
tos.—Bell’s +00 Co. 20, 21 
Asbestos Co 3 


 Birmiagbar 7 
Electric , Ltd. 3 
Bo 15 
United 7 & 13 


14 


| Contractors. ‘| D. Mose 
Works Sup.1& Sup: 6 star, 
&Prœte |  Pools & Wie 
» Burbey & Williamson Sup. 18 Price, Sons & Co... Se ae 
Bitumen Tel. kan 15 Worthense & Rawson United 7413 
& On. : Iron and Steel.—Turner Bros. - ... 6- 
Sup. 20 Lead L Pipe (Machinery. 
Heo, P. à Traction Con?” | Lubricamts.—W. H. Willcox &Co.... 8 | 
À 19 | Magnet Steel.—G. P. Wall. -... 17 
elegraph W 24 | Manufacturing Electriciaus. | 
es «Factory Sup. 7 
Co. FA | Burckhardt & Richter: eee eee 14 
eve 1 id eee eee ; e 
ste eee eee 9. eee on, 
| termational Electric Co. : 
À, Seott .. Sup. 56 Rankin Kennedy... ... 7 


Co.up-11. 


Sh & Kent... Sup. 18 
Swin e & Co.. coe 
Telegraph Mfg. Co. D '* 2 


Electrie Company Sup. 20 
Westinghouse-Ælectric Co.: Sup. 20 
Woodhouse & Rawson United ri & 18 

L Carbons. 
F. Chamberlain _... 6 

Gaal. Elec. Co., Ld. (a. Binswanger) Sup. 10 
Johnson & Phillips ses 1 
Poole & White : Sup. 17 
Woodhouse & Rawson United 7 & 18 


Electric Light Fittings. 
Benham & Froud... 


Dorman & Smith .. 11 
Electrical Accpasories Co. ia 5 
Faraday &.Son .. 12 
Genl. Elec. Co. Ld. (a. Binswanger) yp. 10 
The Paiste Switch 8 
Phippe & Dawson Sup. 1 
. Verit seo 1 
Walsall Some Co. 16 
Woodhouse & Rawson United _ 7 & 18 
for Electric Light. 
H. Bailey & eee 

‘Belliss & Co ‘ Sup. 2 
Browett, Lindley & Co. ada 4 
Davey, Paxman & Co. 

& Batley ~~ 4 
Griffin Gas ge Sup. 9 
R. Hornsby & iso 
Marshall, & Co. oe 
Ransomes, Sims & Jefferies 
\ 18 
Ha sage yler & Co. 14 
Wi binson 


Sup. 19 
Fibres David Moseley & Sons... 


Glass.—Genl. Elec. Co.(a. Binswanger) Sup, 10 
Poole & White 


Sunbeam Lam 

Blectrig Oo. Sup. 19 
India-Rubbe 


P. Tel. Wha. Co. 24 
ey & Sons 


Appleton, Burbey & Williamson Sup. 2 
1 
Brompton Elec. Fittings Co. Sup. 4 


Sup. 17 
Woodhouse & Rawson United 7 & 18 


| 


Manufacturing Electricians—Cont. pact 


Keys’ Electric Co. Sup, 8 
King, Mendham & Co. 8 
Laurence, Scott & Co. was 
Muirhead & Co. ..; Sup. 14. 
Maider Bros. “a 
Pitkin... 
Poedie& White Sup. 17 
Richard Frères à Sup. 6 
g. sup, 2 
H. Thorpe... à 8 
Walsall Electrical Company a. 
Jas. White... 


Sup. 1 
Woodhouse & Rawson United 7 & 18 


Mica.—R. McG. Buchanan Sup. 6 
F. Wiggins & Sons 8 
Motors. | 
Cuttriss & Co. Sup. 12 
Gilcher Electric Light & P. Co. 16 
M. Rogers eee 14 


Pole Finding Paper.—O. Berend & Co. 
Poles.—Joseph Aird (wrought tron & Steel) 2 
Johnson & Phillips (Wood and Iron) 1 


Porcelain Appliances. 
tG. 10 
Poole & White 
Tunnicliff & Co. . 
Wood & Co. 


& Rawson United 7 & is 
Porous Cells.—J. Stif & Sons Sup. 1 
Railway Signals —Saxby & Farmer 12 
Schools, &c.—School of Elec. Eng. 23 

Elecl. Standardizing, &c., Inst. Sup. 
Screws.—Davis & Timmins 

A. Stokes & Co. ... 
Stampiogs.—Harold & Jenkins Sup. 
Tel ph 


Tele. F 
Johnson & Philipe 
. Julius Sax .. 


niversal Telephone Co. ee 
Tools, &c.—Chas. Churchill & Co.... 15 
Square Drilling Machine Co. ... 19 


~ Taylor, Taylor & Hobson — ~ 1 


Tubes.—Joseph eee 2 
Tarbines.—F. Nell | 

Wire 

up. 
Fowl » ees 

W. T. Glover 

W. T. Henley’s Tel, Works Co.” 

London Electric Wire Co. dé : 

Midland Electric Wire Co 6 

Okonite Company Fe 

Bros. :. ... 23 

Bronze Co. 10 

Poole & White  … : | 

. … United Wire Co. 8 


: ‘Woodhouse & Rawson United ‘ ‘7 & 18 
Ramsden, Camm & Co. . 


F, Smith & Co. pee 
Wire Covering | 
Wood Casings. | 


C. Frazer’s Busters 


Genl. Elec. Co., Ld. «a. 10 | 


Woodhouse & Rawson United 7 & 


APPEAR ON PAGE 15 OF SUPPLEMENT. |, 
ADVERTISEMENTS relating to Dsétione, Articles for Sale and Wanted, &e., &c., appear on Sup. 11 (middle of paper). 


CO, LIMITED, SEE SUP. | 


6 
22 
2 

Sup. 7 
see 1 
9 
2 


| | eet: 
WY | L 
À | 
| . ni \} | 
| À dhi. A. 
| 
, | 
| 
| 
| 
up. | 
Whittaker & Co. | 
Cabinet Work.—W. M. Foxcroft ... 3 | 
sttings.—J. & Hughes …  .… 14 | 
Ont Phosphor Bronze Co. | 
Chemicals.—G, G. Blackwell eee 6 | 
& Preece... 6 | 
À 17 | 
Electrical Eng. Corporation Sup. 4 | 
Géléher Hiegitio Light & P. Co. 15 | 
Holmes & Co. Sup. 11 
Boott & Co. … ses Incandescence Lamps. VU eee | 
Newton & Co. 17 Bernstein Electric Lamp Co. ... 14 | Telephones. 
6 |. Brush Electrical Engineering Co. 12 
0.4. Parsong & Co. ... ave Poole & White 17 
Roper’s Electrical Eng. Co. …. 8 
JOU DO La, son nitad À 
D. 
Jectrical K i 
1D. 
+ AR | 
Hot 
te: er 
KT 6 
| Py 
| | 


; Will ait on to any existing electric “x | 
by simply turning a screw. 
53, BERNERS St., LONDON, W. G - 
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FARADAY 


‘ELECTRIC LIGHT FITTINGS. 


SPECIALITIES IN DOMESTIC LIGHTING.—Decorative Fittings, Reading Lamps, Vertical 3, BERNERS STREET à 


convertible for wall ov table use, Univeral deinted Brackets, Works: 9 & 10, NEWMAN MES, | 
INTERLOCKING THE LOCK AND BLOCK. 
Board of Levers, to eflsot “inte the the “Lock” and between the 
SAXBY & FARMER, Railway Signal Contractors. Canterbury Road, KILBURN, LONDON, “NY. J 
DAVEY, PAXMAN & Co. Engineers, COLCHESTER, Ts 
- Devote special attention to 
STRAM ENGINES we — REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS | 7 
| HEE Hortsonta High Comet Compe la 
PARIS EXHIBITION, 1860. 
.& Co.’s Engi | D. P. & Co. have been awarded | 
DAVEY, PAXMAN & CO. Engineers, COLCHES= 
| Lonpon Orrice: 78 [late 139], QUEEN VICTORIA STREET, E.C. : 
- 
THE BRUSH ELECTRICAL ENGINEERING 


LIMITE D. 


SINGLE CYLINDER AND COMPOUND ENGINES 


Efficiency, Simplicity, Durability, Extra Large Wearing Surfaces, Special : 
Lubricating Arrangements. Perfect for 4 
From 6'6 LH.P. upwards. . 


SPECIAL TERMS ro THE TRADE. " 
mis 
Works: LAMBETH, LOUGHBOROUGH AND VIENNA... =» ( 


‘Head Office : 112, BELVEDERE RD., LAMBETH, SE. . 


THE PATENT 


BEAD RAY DIFFUSER. 


ELECTRIC LIGHT 
WITHOUT 


DECREASE THE LIGHT. 
“Works :— WELLS MEWS. Telephone 5975. 
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_ Her Majesty’s Privy Council, and that any person opposing the 


ELEGTRIG WIRE COMPANY 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


WILLIAM THOMSON'S ELECTRIC INSTRUMENTS, 


STANDARD ELECTRIC BALANCES, of guaranteed accuracy, from 0°01 to 10,000 | 


DIRECT- READING AMPERE GAUGES, suitable for installation work _,, » 0°26 to 500 Amperes. 
ELECTROSTATIC YOLTMETERS, suitable for installation 


” 
work, or as Laboratory Standards, use no current 
and have no temperature error, to measure ,, 50 to 100,000 Volts. 
oor ia ENGINE-ROOM YOLTMETER, with large Scale Divisions 


— MARINE or PORTABLE YOLTMETER, suitable for Ship installations. | 
an ELECTRIC SUPPLY METER, comprising INSPECTIONAL AMPEREMETER; range from 1 to 200. 
All these instruments are equally accurate on Direct or Alternating Oircuit. They are very portable and require no restandardising. _ 


+ JULUSTRATED PAMPHLET, with full description, may be had Post Free on application to the Maker :— | 4128 
JAMES WHITE, 16 to 20, Cambridge = GLASGOW. 


the matter of a petition of the ELECTRICAL ENGINEER- 
ING CORPORATION, LIMITED, of 3, Princes Mansions, 
in the City of Westminster, for€onfirmation of certain Letters 
Patent, bearing date the 22nd day of May, 1877, No. 1,996, 
granted to Paul J ablochkoff, formerly of Paris, Boulevard de 
Strasbourg, 23, engineer, for the invention of ‘‘ a new process 
of producing and dividing electric light and apparatus 
therefor.”” 


AND 
In the. Lee dd « petition of the said ELECTRICAL EN- 


GINEERING CORPORATION, LIMITED, for the Extension 
of the aforesaid Letters Patent. 


NN. IS HEREBY GIVEN that a petition for confirmation 
of the said Letters Patent has been lodged in the office of 


said petition will be entitled to be heard before the Judicial 
Committee of the Privy Council, and that such petition for con- 
firmation, together with the said petition for extension, will be 
heard by the Judicial Committee of the Privy Council on Wednes- 
day, the 13th day of May, 1891, at half-past ten oclock in the 
forenoon. 


FAITHFULL & OWEN, 
11, Victoria Street, Westminster. 
4404 


PATENT 


THR ELECTRIC & GENERAL INVESTMENT CO, MACHINE ror ENGRAVING 
LIMITED, | | 5 


Offices :— À »L 
1 & 2, Gexar Wincuestzr STREET, LONDON, E.C DIVIDING, &C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. __ *<e.e.ee 
ae + Company has been formed FOR THE PURPOSE OF MANUFACTURED BY 
G THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- TAYLOR, TAYLOR & HOBSON, 
mission of Power, and other industrial uses of electricity. SLATE STREET 6, SOUTHAMPTON ST. 
Communications may be addressed to— WORKS, # ' HIGH-HOLBORN, 
LEICESTER. LONDON. 
TE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THILHPHONH WORE. 


| 
| 
À: 
| 
| < | 
In - | 
| pre?” 
| - 
| 
v 
| 
K. 
| 
de 
| 
4 
| 


30 & 31, St. Swithin’s Lane, LONDON, EC. (( 0) 
Telegraphic Address : Loxpon.” Cable Address: “Jocanrey, Lonpon.” | 


STAMPINGS 


‘t 


BEST CHARCOAL IRON FOR ELECTRICAL MACHINE 


AND. FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. .. , - 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAUGES 


SUITABLE FOR ELECTRICAL PURPOSES. 
Enquiries for Prices will. be promptly dealt with on receipt of specifications. 


BATTERIES 


TELEPHONE, 


WIRES 


Laminated, 


Toe TELEGRAPH MFG. Lo, 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. 


G. E. BELLISS & CO., 


Ledsam Street Works, BIRMIN GHAM. 


MANUFACTURERS OF 


OPEN DOUBLE-ACTING 
ENGINES 


PLAIN AND COMPOUND, 


FOR DRIVING - _DINAMOS DIRECT. 


INDEPENDENT ENGINES 


~~ = F | 
For Driving Dynamos by Belts or Ropes. — | = 
= ~ —— ~~ | ~ | 
—— — — =. 


(| ili. 


AIR COMPRESSORS for Torpedo Service. = 


. FAN ENGINES 
For Forced Draught and Ventilating. 


Machinery for TORPEDO BOATS and LAUNCHES. 


SURFACE CONDENSERS. AIR AND CIRCULATING PUMPS, 
High-Class STEAM BOILERS of all kinds. 


COMPOUND DYNAMO ENGINE 
AS SUPPLIED TO H.M. SERVICE. 


: 
= 


ARMATURE DISCS TRAN FORMER 
, from 
with any 
Size of Centre Hole pannes 
and keyways. Shapes & Ganges, 


Lapp, | 
Braided, 
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THE PAISTE SWITCH. 


Record: 100, 000 in daily use. 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MIDDLE yEX 
HOSPITAL, LONDON, W. suce 


Telegrams * 
w Eysiceant, London.” 
Dielectric, Manchester.” 
1560. 


Patent 


OKONITE 
tke 100 QUEEN VICTORIA ST, 
Works: NEWTON HEATH, 


MANCHESTER, 


PASSAIC, NEW JERSEY, U.S.A. 


. (Employing a staff of over 800 hands). 


7 TELRPHONE CABLES, 
SPECIAL AERIAL CABLES 


FOR METALLIC CIRCUITS. 
Insulated with Okonite, I.R., G. P., &c, 


Lead Covered Cables 


OF HIGH INSULATION & LOW CAPACITY 
The Company Lead Covering Plant 


| MANUFACTURERS OF 
INSULATED | 


WIRE 
CABLES 


FOR ALL - 


ELECTRICAL 


EXTRA HIGH CLASS 


VULCANISED RUBBER CABLES. 


Improved Laminated and Compound Strip for Dynamos. 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


Estimates & Tenders for every description ef Electrical Plant free on n application. on 


THE BEST YET 


Telegraphs, Electro-Motors, 
Telephones, Railway Signals, 
Electric Bells, | _ Medical Appliances, 
Burglar Alarms, ; Ship Uses, &c., &c. 


ADVANTAGES CLAIMED :—Polarises slowly and depolarises rapidly ; No chance 
of local action, creeping or bursting; High E.M.F.; Low internal resistance ; 
A remarkable ampéreage ; Does not deteriorate while out of action. | 


PRICES AND PARTICULARS ON APPLICATION TO 


ELECTRIC STORES, Lro. 51, Gannon ST, Louvon, EC 


| 
| | P | 
Bt N - All Wires of FRA | 
| / Guaranteed 
| 
WN Insulation and 
SY 
AKG Conductivity.  , 
| 
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{| THE INTERNATIONAL ELECTRIC CO, 

g Sole Depot of MIX & GENEST, Limited, 
84, ALDERMANBURY, LONDON, E.C. 
o | Telegraphic Address: “GENEST, LONDON.” <4 
a WE KEEP THE LARGEST STOCK OF | 
FREE TELEPHONES 
©. And convert same into 
ri MICROPHONES WITHOUT EXTRA CHARGE 
| IN JULY NEXT. 

Si EFFECTIVE & CHEAP! THOUSANDS SOLD! | 
= We also keep the best assorted stock of all kinds of BELLS, INDICATORS, DRY BELL SETS, PUSHES, dc 
ri at PRICES which DEFY COMPETITION. \ 


BROMPTON. ELECTRIC FITTINGS 


148, BROMPTON ROAD. S.W. 
= MANUFACTURERS (UNDER PATENT) OF | 


CONNECTORS ADAPTERS, 


FOR USE WITH PORTABLE LAMPS WHERE ‘WALL SOCKETS ARE NOT FIXED. 


'. Manufactured tosuit all the well-known makes of holders and plugs. A boon in bed-rooms lighted only ‘by brac kets, 
Write to Manager for samples and particulars. _—_. 


‘SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSES, 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. 
CATALOGUES AND PRICE LISTS ON APPLICATION. LIBERAL TERMS To THE iTRADE 


ELECTRIC FITTINGS Co. Ld., 148, Brompton Rd, SW. 


DYNAMO. 


JE 


_ 
14 
Hitt fil 
Wil, 4 | 

F 
bie 
= 


The latest design in the market, 
= made with all the advantages of 


mee 


A the latest scientific knowledge and 
the highest mechanical skill. 


== => 25 


The above woodcut represents our B TYPE DYNAMO. A most efficient machine, working noiselessly, 
and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in our 
Catalogue that the machines may be worked very much in excess of their stated full output for short east 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT TO 600 KILOWATTS. 


[STATTERS) 68, VICTORIA ST. LONDON, S.W. 
‘Works —ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEA 


| | 
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RONALD 
|  MIBE, 
“CONTRACTOR TO THE LORDS OF THE ADMIRALTY, 4 | 
| INDIAN GOVERNMENT, &o, 
| ACTON HILL ELECTRICAL WORKS, LONDON, W. | 
WINUPACTURER INSTALLATION 
OF BYBRY WORK | 
|| DESCRIPTION OF SPECIALITY, } 
}| APPARATUS GUARANTEED. 
| 


1 | 
| 
| 
| | 
f 
20-INCH SEARCH LIGHT PROJECTOR.. ff 
4 


|. Testing Electrical Instruments. 


JOURNAL AND ELRCTRIGAL REVIEW SUPPLEMENT ih 


423, LONDON WALL, LONION, 
Manager, J. A. BERLY, CE. 


| PATENT TACHOMETERS, SELF-RECORDING TAGHOGRAPHS AND SELF- 
ELECTRO-TACHOGRAPHS. 


5 These instruments indicate, or indicate and record on the spot or at diétaiioe the ntilt à 

revolutions per minute of any engine or machine, the diagram obtained showing not only A 
record of the speed at every moment, but also the actual moments of stoppages (and their 
duration) and of restarting. The Electro-Tachogra h records electrically, and at any distance 


RICHARD FRÈRE s, 


one or of any number of engines or machines in motion. 


- 300 
- DA 
RY { } 
4% ‘ 
4, 
w 


_ Indicating Tachometer with dial 53 or 8} inches Giamneter 29 90 
Self-Recording Tachometer or 10 o 
Electro-Tachograph £33 00 
Ten-way Switch - 18 oO 
Large size six-cell Leclanche Battery - . @1 160 


All kinds of Indicating and Self-Recording Instruments, Voltmeters, À mmeters 
à Energy Meters, &c., manufactured. Patented and in usenllover the world. Catalogue free on Application. 


For particulars, &c., apply to RICHARD FRÈRES, 43, London Wall, London, E.C. 


R. MCGOUNE BUCHANAN &Co. M ICA A de 
WHOLESALE MICA MERCHANTS, | Specifications, 
Special Department for Chemicals used by 


| Minoing Lane, London, E.c. 


| Telephone No. 11,147. — Telegrams “ Boulanger” . For Electrical and all other purpcses. Electricians. . 9 | 


THE ELECTRICAL 


| ; | THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS — “ 
_ Standardizing Electrical Instruments. | | Reporting upon New Inventions and Apparatus 


Training Electrical Engineers. 


: Inspecting Installations. Experimenting on behalf of Inventors. 


: For full particulars apply to the Secretary, Faraday House, Charing Cross Road, W.C. rit | 


Telephone No. 7639. | . (FRANCIS TEAGUE, Manager), [ Telegrams : “ Sounder London, 
Works and Offices : FERDINAN D STREET, CHALK FARM, N.W. 


oom d 


+ | ADMIRALTY, G.P.0. LONDON COUNTY COUNCIL, &c. 


| 


PATENT 


SELF- -BINDERS 


THE “ELECTRICAL REVIEW.” 


Tus Self-Binder, or Reading Case, is intended to hold Exnonsss 
Ruvizws of any number until the half-yearly volume is com 
pleted and ready for permanent binding, the width of the 


or out as desired. 
To be obtained at the Exacraicat Revixw office, 2%, 
noster Row, London. ’ 


Price 6s., Post Free (in Great Britain) 6s. 64. 


the latter on Chief Office, London. — 


from the revolving engine or engines or machines, the number of. revolutions per minute of any” 


THE ACME ELECTRIC WORKS 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE . 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. | 


Main Switchboards, Cockburn Patent Cut Outs and Fuses, Electrical Accessories 


back being widened or contracted by sliding the back ovr ® 


Cheques and Money Orders to be made payable to H. | 
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| Night Watch Tell-Tales and Thermostats. 
|. Screws, Terminale, Cabinet Case Work, Testing Appa- 
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NGHAM TELEGRAPH 


FACTORY, LIMITED. 


BIRMINGHAM, 24th APRIL, 1891. 


(ILLUSTRATED SERIES. 


—— 


MANUFACTURERS OF 
Poles; Pole Chaire, Iron Standards, Stay Rods, Struts, 
Swivele, Spurs, Wall Plates, Channel Iron Arms, Oak 
Armes, Pole Clips, Pole Brackets, Angle Brackets, 
Chimney Brackets, Saddles, Roofs, Finials, Caps, Iron 
Guards, Wire Gaards, Lightning Points, 
Pole Steps, Angle Plates, Staples, Nails, Washers, 
Insulators, Shackles, Insulator Bolts, Cables, Wires, 
Leads, Printers, Sounders, Keys, Single Needles, 
Bright’s Bells, “A B C” Instruments, Duplex and 
Quadraplex Apparatus, Telephone” Magnetos, Trans- 
mitters, Receivers, Generators, Electric Bells, Indica- 


Station Switchboards, Street Pillars and Wall Boxes, 
Batteries, 


ratus, Construction Tools, and every description of 


|: Apparatus connected. with Telegraph, Telephone and 


Electric Signal Engineering, &c. 


OUR NEW CATALOGUE 


| of 250. Pages will shortly be issued, to the trade only. 


This Catalogue is entirely new and original in design 
and style, and is illustrated by over 500 blocks, cut in 
the best style by well-known Engravers. As we are 
only printing a limited number of these Catalogues, 
we should be glad if all those who are desirous of 
having a copy would apply direct to us at once. 


PRICE 5s. 


Telegraph Address : “INSULATOR, BIRMINGHAM.” 
| Telephone, No. 4094. 


Managing Director : 


Mr. J. SLATER LEWIS. 


Birmingham Celegraph Factory, 


FRIDAY, 24TH APRIL, 1891. 


SCREW BOLT INSULATOR. 


THIS week we give an illustration of our Double Shed 
Screw Bolt Insulator, which was introduced by us 
about eight years ago, and is now very extensively used 
by the Postal Telegraphs Department, and the principal 
railway and telephone companies. It has also been 

opted in many foreign countries, hundreds of 
thousands having been shipped abroad. It will be 
observed that the bolt is screwed into the porcelain 
insulator, in which a female screw is cut. “This screw, 
and the screw of the holt, are accurately chased to one 
standard gauge, so as to ensure perfect interchange- 
ability, and to prevent fracture of the porcelain threads 
at any point. The Insulator may thus be screwed 
down firmly on the iron collar of the bolt, but a 
felt or India-rubber washer may be inserted if desired. 

® advantages to be derived from the use of this class 
or Insulator are :—improved insulation ; rapidity and 
‘as With which a broken insulator can be replaced ; 


| 


| tors, Poshes, Burglar Alarms, Mining Gongs. Fire | 


interchangeability of the parts; and facility for pack- 
ing, a8 the ironwork and porcelain can be easily 
separated and put together again. We also muke this 
class of insulator with single shed, and in this form it 
is now extensively used for telephone and block tele- 
graph purposes, where high insulation is not imperative. 
These insulators can only be supplied in white or 
brown porcelain, but they can be supplied with two 
separate cups (as Varley’s No. 8), the outer cup being 
of brown stoneware and the inner cup necessarily of 


white porcelain. Other forms of insulators can be 
supplied with screw bolts to snit the requirements of 
purchasers, and we also anprly them in the well-known 
FLUID and SELF-BINDING FORMS, Patterns, to- 
gether with prices, will be furnished on application. 


| 


NEW ELECTRIC BELL. 


WE omitted to state in the paragraph under the 
above heading in Jast week’s issne that the bell des- 
cribed therein is coverel by letters patent, including 
the use of a porcelain cover for the gong which can 
be decorated in any colour or pattern to suit the 
groundwork of the case. The terminals and metal 
fittings are also in some cases silver plated to har- 
monise with the general t»ne of the decorations— 


and, indeed, the design of this bell and the materials 


employed readily Jend themselves to quite a large 
number of really effective variations. 
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OVER 1.500 WORE RMEN. 


it 


ELECTRIC COMPANY, LIMITED, 


OFFICES AND SHOW rl À 


129-194, CHARING CROSS ROAD, LONDON, W.C. «. 


ja. 


I. ENGINEERING WORKS.—Steam Engines, Dynamos, , III. WIRE WORKS.—Bare and Covered Wirer, siéchassl 
Motors ; Lifts, Winches, Cisnes, Pumps, Ventilators, &c., Solid Wires, Cables, Loops. Insulated Wire of all kinds 
driven by electricity. Complete Equipments for Electric for all purposes and all situations—wet, damp, or dry, in 
Railways, Tramways, Launches, Telpherage and Mining. or out-door. Flexible Cords, Overhead and Unde 

Cables. Wire for Armatures, Dynamor,&c. 
II. Safety Fuses, Cut-Outs, |TV, GLOW LAMP WORKS. Collars, suitable. fo 
' 4 g ecessories of all kinds for elec- every position and of all approved patterns. Lamps of 
trical purposes, Arc Lamp, Ampère, Volt, Ohm and other 


' low resistance and of all the usual C.P. 
Meters.—Special Apparatus for Theatrical Purposes. Daily Output, 5,000 Ccmplete Lamps. 
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A. STOKES & OÙ: 


MANUFACTURERS MACHINERY 


Machine Scretus, Sinds, & Small Curned 
Parts, 


For TELEGRAPH Fr OPTICIANS, MATHEMATICAL, SURGICAL, 
MUSICAL INSTRUMENT, TRUSS and CHANDELIER MAKERS, 
STATIONERS, SUNDRYMEN, &c., &c. 


BRASS AND COPPER SCREW WORKS, &= 
GREEN STREET, 


DERITEND, BIRMINGHAM. 


ESTIMATES GIVEN TO PATTERNS. 


- Awarded the GOLD MEDAL of the Society of Arts, in Competition, 1889. 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


Sizes from 1 to 150 Indicated Horse Power in ONE Cylinder only. Also SPECIAL 
DOUBLE Cylinder Type up to 300 Horse Power, 


SIMPLE, 
RELIABLE, 
ECONOMICAL. 


Numerous High Class 
Testimonials, 


FULL GUARANTEE GIVEN 
wm EVERY ENGINE. 


Work equally well with 
COAL OIL, OR 
WATER GAS. SSS 


——_ 


DICK, KERR & CO. Limited, London, Bristol, and Glasgow. 
LONDON SHOWROOM:—76, Queen Victoria Street, E.C. 


Works :—_HKILMARNOCH. 
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| “ ELECTRICITY, Pa 
4to bamps, 2 8 
2}-inch 1,10, 120! 
LIMITED | , SO 
3-inch 
Is. Sd. 45, Chapel St., SALFORD, 7, Bothwell street, 0,6 , 5 © 
\ OFFICE: 1,10 , © 
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A Large Stock always kept. 


ALL ELECTRICAL SUPPLIES. 
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THE DEBATE ON POSTAL AND TELE- 
GRAPHIC ADMINISTRATION. 


Tus House of Commons presented a placid appearance last 
Friday night when, shortly after nine o’clock, Earl Compton 
introduced his resolution on Post Office administration. The 


warmth of the debate on the Irish Land Purchase Bill, 


which had taken place earlier in the evening, and the 
humour, spleen, and tenacity displayed so largely therein, 
may have led to the large attendance of members, feeling 
satisfied, and even surfeited, for that evening, with the 
amusement, if not instruction, afforded up to. that point by 
the wordy and rancorous collisions of Irish members. _—_. 

The comparatively large house of upwards of 400 members 
who voted in the Land Bill discussion was thinned down 
after dinner to little more than half that number, and the 
quietness and order prevailing contrasted strongly with the 
scenes of two hours before. The House, as on many other 
occasions of a like nature, seemed desirous of being inte- 
rested, but after-dinner apathy did not wish to be incon- 
venienced by the rigours of a keen debate on poste! or any 
other administration. 

Mr. Gladstone, in a recent ‘speech, advised his hearers 
never to lose their hold of the purse strings of the nation, 
w there they controlled the power of the Empire, and 
similarly the action of Earl Compton in bringing a few pages 
out of the ledgers of State Control and holding them up to 
the eyes of Parliament and the country, is not one to be re- 
garded as unnecessary or without its uses and henefite to the 
community at large. 

We have noticed a disposition amongst our contemporaries : 
generally to take sides as it were, in administrative 
matters, and to guide public opinion into such channels as 
their sapient paragraphs dictate, condemning in doing so the 
action of. this or that individual, statesman, minister or 
party. Condemnation when facts are known and where 
faults or neglect have led to serious\ results is natural and 
reasonable enough, and to that we offer no objection, but the 
“tem of taking sides is one to be avoided where State ad- 
ministration is under inv estigation. To those who hold the 


porn that no good purpose is answered by the institution 
af debates on our internal State administration, affecting, as 
it does, subjects closely allied with the prosperity and suc- 
cess of our national and commercial enterprise, it may be 
answered that without such discussions little if anything 


would be known of the real state of progress and expansion 


of our State-controlled monopolies, and in cases where the 
march of progress and the attendant expansion were in the 
wrong direction, and such things have been known, still less 
would reach the eyes and ears of the deeply interested, 
though occasionally bewildered; tax-payer. 

The present Postmaster-General on sundry occasions, while 
posing in the style of something akin to a postal Alexander, has 
boasted of the huge labour army under his control, numbering 
upwards of one hundred thousand persons. Surely it is as 
necessary that the country. should: know as much as. possible 


‘of the conditions and methods by which so huge a force is 


controlled and directed as it is undeniably paramount that 
the nation. should have thorough and reliable informa- 
tion as to the position, condition, and. es À of its gallant 
army and navy. . .. pd 


Information such as we 16 peak: of is seldom to be gleaned 
from hlue-books or Parliamentary returns. In these times, 
the. brain of the country wishes. to have something less 
stereotyped than the thatter doled out to it by departmental 
red-tapists year after year. Mismanagement, and incapacity 
have their place in our civil as well as in our military history, 
and: the tendency of the age is to draw closer to the study of 
internal economy in all questions affecting our welfare, 
whether national, commercial, social, or domestic. 

It is worth thentioning that Earl Compton during the 
progress of the evening’s business, both before and after his 
lengthy speech, received a large number of telegrams and 
communications from the various departments making up 
the huge system at present under the control of the 
Secretary’s Department of the General Post Office, and it 
would be unfair and ungenerous to suppose that all these 


expressions of gratitude and thanks were the outcome of an 


army of irreconcilables, pledged to nothing but disaffection 
and revolt, yet we: find such uncharitable misconstructions 
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uttered in several quarters where higher views might have 
been looked for and expressed. . 

Official sympathy is evidently conspicuous by its absence 
in the Post Office. Departments, all disclaimers to the 
contrary notwithstanding, and without a friend in Parliament 
things would indeed seem hopeless for our profit-earning civil 
servants. | 

With the debate as carrried out in its entirety it is not our 
intention to deal, but there are points of corroborative interest 
to ourselves, and, probably, to our readers, and on these 
matters a few words may be said. Lord Compton dealt at 
some length on the question of business in the Savings Bank, 
and the substance of his remarks, as well as the reply of the 
Postmaster-General thereto, amply confirm the opinion ex- 
pressed by us in our article on “ Post Office Warfare,” in 
our issue of January 16th ult., that an increase of the 
Savings Bart staff would prove beneficial to the public ser- 
vice. This view has been accepted by the Postmaster- 
General, and we are not likely to hear again that 531 men 
have worked 258,000 hours overtime in one year, or roughly 


speaking, about a quarter of a year’s extra duty per man— 


truly an amazing state of affairs, and representing in a 


_ general way that 531 men have had to carry through the 


work of close upon 700. The only explanation elicited from 
the Postmaster-General with reference to the Savings Bank 
was that the staff had been increased, having fallen into 
diminished numbers pending an enquiry into their ‘status. 
This may perhaps be understood in the Savings Bank ; we 
do not, we confess, quite follow the Postmaster-General here, 
and we are sure no. one in the House of Commons knew 
what he meant. | | 

The department, like many others, was, and is still, greatly 
undermanned, and we see that it has been deemed advisable 
to censure the supervising officials in the Savings Bank for 
their want of zeal in rendering themselves objectionable to 
their. colleagues a little lower down in the official scale. 
* After Sir S. A. Blackwood’s full flavoured January eulogies 
on the “ Loyalists,” no doubt the gentlemen now censured 
will regard the former oration in the light of what is vul- 
garly termed “bunkum,” and to use another .well worn 


phrase, will be “dead off” the secretary to the Post Office 


and all his friendly satellites for the future. 
So much for the secretarial eulogium ! 

Earl Compton, though anxious to bring forward his 
motion on general and public grounds, held on his way, 
dealing chiefly with matters affecting the rank and: file of 
the Post Offices services. Nothing came amiss to the noble 
Earl, who. strongly deprecated what is known as “ temporary” 
labour, put in a plea for telegraph messengers, and also asked 
for further consideration of the case of telegraph clerks. 


The noble Earl’s speech, and also that of Mr. Lockwood, 


who followed him, may be regarded as budgets bristling ” 


with information never found in official or departmental 
returns, and the latter gentleman proved conclusively enough 
that not only in the Savings Bank Department, but also in 
the Telegraph Department, there was grave reason for saying 
that the staff was very much undermanned throughout the 
United Kingdom. For instance, in Dublin, during 1890, 
the telegraph clerks performed 90,000 hours overtime, repre- 
senting roundly the labours of about 36 extra clerks; 
Liverpool, in the same year, 67,000, or about 28 extra clerks ; 


| 


Manchester 57,000, or 23 men ; and many otherToffices ge. | 
in precisely a similar condition. > 


At the Central Telegraph Office the staff is being increased 
by the addition of time expired men from the Royal Engi. 
neers, who are enabled, under new regulations, to transfer 
their services to civil offices on very reasonable and fair 
terms. Mr. Lockwood objected to underpaid temporary 
labour, and after the decisions of recent Commissions op 


“temporary employment ” in the Civil Service we are gure 


the tokens of disapproval expressed in the House on this 
subject will be re-echoed in the country. __ 


Such speeches as those of Earl Compton and Mr. Lock. 


wood display close and intimate acquaintance with the detail 


and official routine of Post Office work generally, and their 


has been no casual or haphazard investigation of the subjects 
on which they have been instrumental in diffusing to the 
House of Commons and the country more facts in brief 
compressed sentences than will be gathered from whole 
chapters of Postal Guides and official regulations, 

With Mr. Henniker Heaton, the member largely respon- 
sible for the drafting of close upon fifty regulations, im- 
provements and innovations, which he wishes to see applied 
to our home and colonial services, something akin to disap 
pointment was felt. He came out as the friend and champion 
of not only the Postmaster-General but of the Post Office 
and Telegraph Services generally. He conjured for a long 
time with three names, and reminded many present of the 
gentleman whose agility and dexterity with the potato, the 
egg, and the 56 lb. weight find favour with our street corner 
loungers. The Postmaster-General, the Treasury, and the 


Post Office—the Treasury, the Post Office, the Postmaster. 


General —the Post Office, the Postmaster-General, the 
Treasury. 
Never has Henniker Heaton given the Post Office, and 


- above all the Postmaster-General, credit for so much and the 


Treasury credit for so little. Has he forgotten the u- 
varnished statement of the Treasury official who recently 
announced in unmistakable terms that the Treasury had in 
no way hindered or trammelled the action of the Postmaster. 
General recently, but had, in fact, given way to every demand 
made upon it by him ? | 
Towards the end of his speech he dropped the Postmaster- 
General, however, and found fault with, among other 
things, the system of counting words in telegrams which 
abounds in incongruities. As this is matter arranged by the 
all-powerful Secretary’s Department, his remedy may le 
carried to that spot, and perhaps eventually accepted... 
On one important point we heard nothing said, viz., the 
ridiculously low cost at which press telegrams are 


No doubt it paid proprietor-members to remain discreetly 


silent on such a startling theme. | 
The Postmaster-General’s answer was that no such enquiy 
as that asked for was necessary ; he looked upon it a6 a 
attempt at censure. This was sufficient to draw round him 
in asmall House support enough to render the defeat of Earl 
Compton’s resolution a foregone conclusion, but the Post 
master-General admitted inferentially that there might hare 
been dissatisfaction in all branches. Certainly the servi 
had in some respects been undermanned. Steps, he al: 
mitted, were being taken to put these and other matters 0? 
more satisfactory footing. Possibly enough, the noble 


did not regard the matter as any other than a forlorn hope, 
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and even had the House agreed to the resolution it is 
doubtful in the present uncertain state of political affairs 
whether a Select Committee would have accepted the labours 
devolving upon it with any hope of seeing their completion, 
knowing that a dissolution of Parliament may come when 

The pith of administrative debates, therefore, lies in .the 
fact that they arrest public attention, that they are useful 
and instructive to those who will take the time and trouble 
to wade through them, and the party in power knows by such 
measures’ of Parliamentary campaigning that their action 
has to receive the sign-manual of public opinion. 


4 


ANOTHER CHAPTER ON ELMORE. | 


In our correspondence columns we publish another letter 
from Mr. A. S. Elmore. We must make all allowances 
for Mr. Elmore. We must not expect that he would 
have very kindly feelings towards us. Nor must we expect 
that he would readily bring himself to the point of seeing 
the force of our contentions in respect to the companies which 
are notorious under the Elmore name. But after making 
all allowances we are obliged to express the opinion that Mr. 
Elmore makes somewhat unreasonable use of the hospitality 
of our columns. ‘Throughout the discussion which it 
was our unfortunate duty to inaugurate, we have desired to 
place every argument for or against the Elmore Companies 
in the fairest possible light. Mr. Elmore says, that. on a 
former occasion we mis-quoted a patent specification of his, 
and that he believes that we did so wilfully, If he will 


only descend from the general to the particular, we shall 


doubtless find that the fact is as untrue as the motive 
implied. | 
Mr. Elmore begins at the beginning by complaining of 
the title with which we headed his letter. We confess that 
the journalistic instinct led us into error. His letter, in its 
main features, was so much more interesting in its copper 
details than in its zinc details, that the heading must be 
taken to represent the impression which it formed on an 
editorial reading. Mr. Elmore desires us to correct certain 
errors which we have made, and thinks we might have 
avoided doing him the injury of not printing his letter as it 
was sent us. ‘The MS. of his letter bears evidence of having 
been press copied. We invite Mr. Elmore to refer to his 
Copy, when he will see that the letter was printed exactly as 
it was sent to us. Every word which Mr. Elmore says we 
have altered is a tribute to the perfect accuracy of our staff 
in reading proofs according to copy. One of the friendly 
critics of the Elmore concerns referred to the inexperience of 
Mr. A. §. Elmore and his brother. We must necessarily 
charitably assume such inexperience to be the cause of his 
hastening to charge us with errors before referring to his 
own Copy. 
_ Weare quite sure that our readers will find no difficulty 
in appreciating the logic of the position we take in regard to 
“opper question and the zinc dispute; but we are 
“ desirous that even Mr. Elmore should have no 
doubt on the subject that we will endeavour to make it plain 
m. The Elmore Copper Companies appealed to the 
public for capital, and recognising, a8 any competent critic 


could not help doing, the very unsubstantial basis of those 
concerns, we expressed our views, and by those published 
views we stand to-day. In the issue which contained Mr. 
Watt’s letter re zinc we published also—quoted from a con- 


_ temporary—a letter from Mr. Watt re copper. We referred 


editorially to the latter letter, and we remarked that Mr. Watt’s 
views were entitled to consideration. We think so still. To 
Mr. Wait’s letter on zinc we made no reference. Its-interest 
is of a more restricted kind. . . | 

For a series of weeks we endeavoured to bring into con- 
crete form the information obtainable on Elmore copper, and 
Mr. Elmore says that we would prefer to involve them in 
mystery. Our efforts have always been directed to doing 
away with the mystery and endeavouring to obtain such facts 
as may in themselves show that there is no mystery.’ We 
wish Mr. Elmore had but realised that one mystery is not 
to be cleared up by stating another. Particulars, again, 
would have enabled us to ascertain which are the recent 
statements characterised .by Mr. Elmore as false. Do the 
restrictions on replying to attacks in the press prevent these 
being more clearly defined ? We have published fully, replies 
to what Mr. Elmore would doubtless call our “ attacks.” 
If Mr. Elmore’s instructions are not exceeded by making 
strong statements of a general nature, and are exceeded by 
making those statements more specific, the instructions 
should be ‘altered. Nor do we recognise that Mr. Elmore is 
in a better position “to judge of their accuracy” than are 
we. Impartiality is an important.aid to sound judgment, 
We hold an absolutely impartial. position in considering 
anything Elmore. Mr. Elmore is a patentee, a vendor, a 
shareholder; Mr. Elmore’s statements have formed the 
basis of contracts, of companies, and ventures involving 
large expenditures. Mr. Elmore has doubtless seen cases 
where persons have tenaciously adhered to opinions in 
which their interests are involved long after it has 
become apparent to the disinterested that those opinions 
are no longer tenable. Let Mr. Elmore refer to the 
statements foreshadowed in prospectuses to which his name 
was attached, and.compare them with present prospects. We 
have extended our columns to him, though we cannot but be 
surprised at either the effrontery or the self-deception of 
which his polite letter shows him to be possessed. We cannot 
expect, and we do not expect, our attitude re Elmores to be 
commended by an Elmore, and we do not intend our attitude 
to be misrepresented by an Elmore. Our “ideas of honour 
and fair fight are not to repeatedly kick a man when he is 
bound hand and foot.” Our remarks on Elmores do not 
relate to “a man.” Our remarks apply to men, to organisa- 
tions, to a series of companies formed on a shallow founda- 
tion, involving public peril and professional discredit. 

We have made no endeavours to involve Mr. A. 8. 
Elmore in a correspondence on the copper companies, — 
We think he would have been better advised to re- 
frain from commencing one. But we have said, and still 
think, that the responsible persons in the companies con- 
cerned should either give definite information or refrain 
from public communications altogether. “The end has not 
yet come,” says Mr. Elmore. 

The end must have a beginning, and the quotation from 
our columns which Mr. Elmore gives may yet be found to be 
accurate. We will not follow Mr. Elmore into Billingsgate, 
but we will carry Mr. Elmore’s concluding remarks to their 
source. The Elmore companies were specious’ concoctions. 
It is useless to utter charms over a wound that needs the 
knife. We recognised that fact, and in dealing with the 
Elmore companies we expressed ourselves plainly. 
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NEW COMBINED SYSTEM OF THE DISTRI- 
- BÜTION OF CURRENT FOR ELECTRIC 
RAILWAYS. 


[FROM OUR OWN CORRESPONDENT. |] 


Wirs this new system for the distribution of electrical 
energy, arranged by Carl it is intended to 
supply an extensive district with electric current of suitable 
dimensions in an economical manner, whether this energy 1s 
to be conveyed by means of main conductive cables from 
central stations, aloig which the consumption of current 1s 
effected by consumers of all kinds, especially for the trans- 
mission of power, as for electric railways, &c. Or it may be 
effected by means of a suitable conductive net with special 
feeders over an entire district whether for electric lighting, 
for the transfer of power, or for other purposes. 


current: motors, so that for certain purposes, ¢.7., for worki 
electric railway lines, they have the preference ; a fact whic 
is especially kept in view in the new combined system, If 
is therefore especially desirable to have a continuous current 
at command at the places of consumption. 

The new system of the distribution of energy employ 
therefore both kinds of electric current, that is alternati 
current for the conduction to a distance of the ene 
duced, and continuous current at the points of consumption, 
The system in its general features can be understood from 


the figures 1 and 2, whilst the figures 3—5 represent the 


special development of the transformation apparatus which 
is brought into play. | | 

The construction of the system is such that a high tension 
alternating current is produced by alternating current 
generators or centrals, c, supplied into a primary current 


©} 


LS 
| 


An advantageous conduction of energy to a distance 
involves, as it is well known, the use of high tensions, a 
demand which from practical reasons can be met only by the 
alternating current, as according to present experience the 
production of continuous currents with the required tension 
of 10,000 volts and upwards, can either set te reached at 


Fra. 


all or only with great difficulty, and without any guarantee 
for certain working. With alternating currents, on the con- 
trary, such currents can be used without difficulty. High- 
tension alternating currents, conveyed to a distance, can be 
conveniently transformed at the place of consumption into 
currents of the required dimensions by means of suitable 


| 


Fra. 2. 


es, so that they may suit all practical demands. 
his transformation can also be effected, as it is shown.in the 
sequel, if needful, for the transfer of power and the working 
of electric lines into continuous currents of any desired 
strength. This may be effected by a current transforming 
apparatus, consisting of an alternating current motor and a 
continuous current dynamo. This apparatus may, as a 
secondary generator, feed a net with a continuous current. 
The alternating current is, indeed, quite as suitable for motor 
purposes as the continuous current for the same useful éffect. 
Still, continuous current motors, on starting loaded, - have 
gome advantages, especially over synchronous alternating 


— ow 


1. 


lead 1, 2 (fig. 1.) or into ‘a ‘conductive net by means of 
feeders (fig. 2).  Along with this primary cable or net ther 
is arranged a common secondary lead (3, 4, fig. 1 or 2) 
which is supplied from the primary lead by the intervention 
of transformation apparatus, w, G, placed at suitable points 
and which carries a continuous current. These conversion 
apparatus, W, G, branch off with or without the intermediate 
introduction of alternating current transformers, 1, fig. 3, _ 
parallel to and on both sides from the primary or the 
secondary leads, or are introduced severally. They consist 
essentially of the combination of an alternating current 
motor, W, or a continuous current dynamo, G, which are both 


woe - 
A 


hw 


Fia. 3. 


connected mechanically. The alternating current motor cal 
be movably connected to the alternating current with i 
keeper, A. The regulation of the whole system takes place 
by keeping the continuous current by known means at à CoD- 
tinuous or nearly continuous tension. 
The conversion apparatus are showa in Figs. 3—9, 2 
several possible manners by the introduction of the windings 
of the magnets and the armatures, M, M’ M”, and 4, 4. 
continuous current dynamo, 1, mechanically conn \ 
its alternating current motor, w, has to fulfil two functions. * 
In the first place at the commencement of working it has to 
start the alternating current motor, which after reaching ‘the 
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r number of rotations is inserted in the alternating 


‘current conductor. 


this dynamo, after the introduction of the alter- 
has to serve for the production of the 
continuous current, and when it is propelled by the motor, to 


supply the continuous conduction, 3, 4, with current. The 


; current dynamo, G, is fed only at the com- 
of the but its magnets and the wind- 
ing, M, of the motor, W, are generally fed from the con- 
tinuous current lead, 3, 4. | 

The current necessary for starting the transforming appa- 
ratus is always at disposal in the continuous current lead, 


since such converters are also placed ‘in the alternating cur- 


Fia. 4. 


rent centrals. This can be supported by other known 
auxiliary appliances, such as current storage apparatus. Either 
the entire energy conveyed to the alternating current, motor 
can be used for the production of continuous current for the 
secondary circuit, or a part of it may be taken away at the 
motor shaft in the form of mechanical work, and can be used 
for exciting the magnet windings of the apparatus. 

The starting of the current transformer, W G, and the 
exchange of the functions of the motor, w, and the dynamo, 
G, ensues spontaneously as follows:—the current in the 


5. 


dynamo, G, decreases in the same degree as the motor runs 
increasing speed, and becomes = 0 when it reaches 
hecessary number of rotations, and then, on the intro- 
duction of the alternating current lead, flows in the opposite 
tion, and is fed back into the continuous current lead. 


C 


88 16 to the required number of rotations. The electro- 
Motive force of the dynamo is then less than that of the con- 

uous current secondary circuit, so that the dynamo receives 
— from the lead. tf the alternating current motor, as 
Increases, is inserted in the alternating current lead, 


, the dynamo, G, is inserted in the continuous-current - 
ireuit, it propels the alternating current motor, W, and — 


its eléctromotive force rises, and whilst at the same time 
(either by self-acting mechanical regulation of the excitement 
of the magnets, centrifugal regulator, &c., or by hand), the 
counter electromotive force of the dynamo becomes higher 
than that of the continuous current lead, both these . appa- 
ratus exchange their functions. The motor, w, undertakes 
now the propulsion of the dynamo, the current in the latter 
falls with the changed magnetic excitation or the increasing 


electromotive force, and the secondary circuit receives current — 


from the dynamo, &, according to its requirement. 

The dynamo employed may have either a bye-circuit, or 
a compound, or a series winding. In fig. 8 the magnet 
coils, M M’, are placed in series beneath each other in 
common with the help of an additional, or regulation re- 
sistance, Z, and are e to branch off from the continuous 
circuit, as is the dynamo armature, a’, separately.  :- 

In fig. 4, on the contrary, all the windings, with. the excep- 
tion of the armature, 4, of the motor, w, fed by the alter- 
nating current, all the windings of the magnets and of the 
continuous current drum, M, M’, a’, are connécted together 
beneath each other in series and communicate by a pair of 
wires with the continuous current lead in a parallel arrange- 


ment. The introduction, fig. 5, shows this last case, but with 


the addition that a second weaker winding, M", is laid round 
the dynamo magnets. This winding is fed separately from 
the continuous current lead so as to influence the magnetisa- 
tion of the fields reciprocally in the whole + mar after the 


- manner of a compound winding. Besides the one shown as 
_ an instance, there are other methods of arrangement with re- 


gulating resistances which-secure the mutual relations of the 
windings of the transformation apparatus. ~ sent 


" By this arrangement of leads with a primary ryainacr | 


current—and a secondary continuous current not supp 

from the alternating current producers c, or from the current 
transformers, W G—there is constituted a system for the dis- 
tribution of current which unites in itself the well-known 
advantages and economical features of.an alternating current 
of high tension with those favourable points of the con- 
tinuous current which are specially required for supplying 
extended districts, whether for lighting or for the transfer 
and distribution of power, and f satisfactory results, 
— for making railways, where the demand made is 

ea 


This system of distributing current, which will probably 
reach practical application in a very short time, will be found 
especially advantageous in cases where an electric line car- 
ried to great distances is to be worked in connection with 
existing continuous current installation. | 


ON ROTARY CURRENTS AND THE ART OF 
| MEASURING THEM. 


By HANS GORGES. 


(Concluded from page 508.) 

We will now consider the two cases which have been 
mentioned above and are illustrated by figs. 4 and 5, in which 
the useful work is performed either only by the three cur- 
rents, I, Ig, 13, or else only by three currents, In, 15, le. In 
the first case the branches 14, 15, 1 only play the part of 


d, 


feeders. As a third Case, we will consider the relations 
occurring in an ordinary two-wire system distributing either 
continuous or alternating current. 
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re at the 
terminals of the energy consuming device and the useful 
work consumed are the same, and likewise that the same 
total amount of copper has been put into the conductors, 
equal distances from generating to consuming station being 
understood. We then ask, which is the ‘loss by heat gene- 
rated in the conductors in the three cases ? 

_In the first case the useful work is 8 ‘1, ‘#,, and making the 
resistance of one main R, the heat generated in the conduc- 
tors is 


3 (Ta? Ra) §° (1,732? 1? Ra) = 9 1? Ra- 


In the second case the useful work is 3 (Iq Eq), and the 
heat generated in the conductors 


In the third case the resistance of each main is smaller, 
since there are only two of them, namely 


We will assume that in every case . the -pressu 


= Ra . 


Therefore assuming the same useful work to be consumed as 


in the first and second case, namely, 3 1 * E, the heat 
generated in the conductors will be 


E Ra * (3° 12° * Ras 


Consequently the losses in heat generated in the conduc- | 


tors in the three cases are as 
9:3:12=>3:1:4. 


Thus if you assume equal useful pressures the drop of pres- 
sure is three times as great when the first mode of distribu- 
tion is adopted than when the second is adopted, and the 
ordinary two-wire current will work with even greater loss. 
In the first case the currents in the mains are larger than the 
useful currents, but the pressures between the terminals— 
deducting the loss of pressure—are equal to the useful pres- 
sures, in the second case the reverse takes place, as is easily 
seen in the diagrams. The ratio between the two is always 


1 : 2 cos 30° = 1 : 1,732, 


a number which may be considered as specially characteristic 
of rotary current with three terminals. | 

Exactly in the same way when rotary currents with n 
mains are employed, assuming as before equal load in all 
branches, we obtain 


la 
180 
> sin | 
| 
| (9) 
COS 
de + Be | 


in which y is again meant to express the difference of phase 


Further it follows therefrom that | 
/ Q 
A TA 4 cin? 209 (10) 
Aa + Aj n 
and 


A = (Aq + A) — 


( A") 
4 sin? 180 (11) 

According to this formula the factor by which the expres- 
sion (A’ — A”) must be multiplied to obtain the total work 
in the system is for 


factor = 1, 2, 6, . .. 


Till now we have always assumed that the magnitudes vary 
according to the sine law and that the loads in all branches 
are equal. In the following we will investigate how the 
work performed by rotary current of three mains can be 
measured quite unconditionally. The total work in one 
element of time is 


dts (ia Ca + + + + +is'es)dt.(12) 


in which the small letters stand for the variable magnitudes. 
Further the relations exist 


= ty — 

te =: 13 — bg 

ia + + = 0 (14) 

as is easily seen in the diagram, fig. 3, by paying attention to 
the ion Finally, we gather from the same diagram that 

| + & + = 0 (15) 

because these pressures all occur within the closed line p, p, 

Ds Dy. 
= you wanted to measure the work—the value of which 
is given by the following expression— | 


ig = — ts à 
ii 


padt | (16) 


according to formula (12) you would have to take six watt 
meters the current coils of which were inserted in each of the 
six branches Iq, Ib) le, Iyy 19 13 and the pressure coils of 
which were inserted correspondingly between the end of each 
of these branches. The sum of their readings would then be 
the work A. Besides the great inconvenience of this mode 
of proceeding, it would be impossible in many cases to get 
the currents I, I, I; into your current coils or to measure 
them at all. The necessity, therefore, ensues, to transform 
the expression (12) in such a way that it only contains the 
currents Ig Ip I, and the pressures between Py and P,, P, and 
P and P; and P,, the values of which can easily be measured. 
These pressures we have called E,, Eg, E,, and obtain there- 
fore the three further equations :— 

Ca — = % | 

+ — & = (17) 

Ce + @3 — & = Cy 


We now imagine the current I, combined in the watt- | 
meter with the pressures EB, and Eg and form the equation: — 


la (€q — = ta (2 Ca — — + — 63) 
‘ip (0g — a) = (2 Ep — — Ca + — 
ie (e., — eg) = te (2 lg — Ca &d + 63 — 09) 


By adding up and slightly transforming the right side we 
obtain : 


= ia (ey — + to (eg — + te (0, — &%) 
= 3 + iy + lc) + la (—Ca— — + 
+ de — + 


In which substitute for the currents a, to, tc, the currents 
is) tg) iz, according to equation (13), and you will obtain : 


2 = 3 (ia * Ca + + Cc) + 
+ à (—ea—eo— ee + —ts be + 
+ is eh + (— — + 


(18) 


and therefrom by a slight transformation, | 

B= Ca + 6e) +B (iy + + 65) 
— (i, + + is) + + 63) 

and therefrom, finally, with regard to (15) 

Consequently, 


(20) | 


adt= [ia (ey—e.,) + iv (e8— a) + dt. 


This equation offers a more convenient method of pre À 
ing the work performed by the rotary current. You w 
only three wattmeters, the current coils of which are shan 
in each one of the currents Ta, 1b, Ic, while one end of cal 
pressure coil is connected to the corresponding terminal, P, 
the other end first to the second and then to the third terms a 
In this way six works are found, three of which, according 10 


| 
2 
| 
| 
| 
| 
| 
| — I; = 
| 
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#4) thle About the positive direétion, must be considered as 
+ tive. Therefore the simple addition of the works 80 


_found—provided that the dynamometer every time turns in 


the game sense—gives the total amount of the work performed 
multiplied by three. | 

~ Jt is worth mentioning that in this deduction no assump 
tion whatever has been made as to the shape of the single 
alternating currents that make up the rotary current. Thi 
method is, therefore, unconditionally correct. Nevertheless, 
it is far from simple and it will therefore be found well worth 
while in practice to investigate whether the loads in the 
branches, Ig, Is, le, and at the same time in the branches, 
h, Igy Ig) are not equal, 7.¢., whether 


ia (ea — = — = te 8) (21) 
If this be the. case equation (20) takes the following 


L4 


simple form : ss 
which allows of the employment of only one wattmeter, and 
of only one switching. | 


In the experiments carried on at the works of Messrs. 
Siemens and Halske this condition could be considered as 
fulfilled, since the differences found amounted to no more 
than an cage small percentage. The simplified method 
was therefore exclusively applied. For this purpose watt- 
meters are at nt being wound in the shops of that firm, 
the pressure coils. of which contain two windings. Such an 
instrument will measure directly the work expressed by (22), 
if the one winding is .excitéd by the pressure, 2, , and the 
other by the pressure, ¢, ; and'the same end of both windings 
is connected to the pole, a. ‘Thus you can obtain the total 
work with one single reading. | 


t 


JOEL'S PATENT SWITCHES FOR ELECTRIC 
LIGHT. 


THESE switches are used for controlling groups of electric 


light lamps in departments, i.e., main switches, and are made 
in. various sizes by Messrs. Henry F. Joel & Co. 

The base is glazed porcelain, and fireproof ; the contact 
bar is made of hard rolled brass, and is slotted and cut into 
separate and springy combs at each end. Each tooth of the 
metal combs presses independently on the terminal block, 
the object being to make as many points of contact as pos- 
sible. These contact bars — under sparking shields fixed 
on the terminal blocks. The switch, shown in fig. 1, is a 


‘#4 
aw, 
Cw 
te 


: ra. 1. 


two flat steel springs ressing. upon an elongated stem in 
centre, flat one way when the springs are off, and pointed 
other way, and thereby distending the springs’ when the 
“ontacts are on. The switch bar is put “on” or “off” by 
‘Means of a detachable key, fitting on to a sqyare end on the 
in stem. The whole of the switch action and terminals 
nclosed in à brass cover with à bevelléd plate glass front. 


i break spring off switch’; the spring action is obtained 
the 


These merits of the Wims 


The advantages of this switch are : Good eléctrical contact, 
double break: spring action, PRES ftom dust añd from 
mischievous interference, and whilst oily the manager of the 


department has the control, the glass front allows anyone to | 
see that the switch is in order, an ‘whether “on” or “ off.” 


Fra. 2. 


Another form of this switch, fig. 2, is single break only on 
one side, and has a long fuse on the other side. A ridge of 
insulating and fi material is between the centre 
of the switch and terminal block, and the fuse wire has to 
go round this ridge ; this arrangemeht provides a long spark- 
ing space between the two metals. | 


The switch shown in fig. 3 has a four-way action, and is 
of the same type as the preceding with detachable handle. 
This switch is used for changing the current to the lamps, 
say, from a dynamo installation alternatively with the cur- 
rent from a supply company’s mains, and separate clamping 
screws are provided on the ends of the curved arms for 
bridging across the terminals, so that when the changes are 
not often required the contacts can be clamped together. 

Messrs. Joel & Co: have made many hundreds of these 
switches during the last few years, and have proved them to 
be very reliable and most useful. They are the only switches 
made specially for use in departments of warehouses’ with 
glass covers and detachable handles, and are exceedingly neat 
and workmanlike. pe 


WIMSHURSTS ALTERNATING INFLUENCE 
| MACHINE‘ 


Amone the various machines which have been constructed 
for thé generation of statical, or so-called frictional electri- 
city, none can be compared with that of Mr. James Wims- 
hurst, of the coiistiltative staff of -the Board of Trade, 
London, either for reliability, or efficiency. 

urst influence machine are known 
to a very wide circle of electricians and physicists ; conse- 


‘quently the news that the inventor has brought out another, 
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having very curious and unlooked-for qualities, will be re- 
ceived with interest and expectation in many laboratories, 
schools, and homes, and will secure for it an attentive recep- 


tion, which its remarkable features fully justify. 


A remarkable feature of the new machine is that while it 
ives an abundance of sparks, it is impossible to charge a 
yden jar, or similar contrivance, from it. After the elec- 
tricity has been apparently flowing for minutes into the jar 
in rapid sparks, the latter is found to be free from all charge. 
Neither spark nof shock can be obtained from it, and delicate 
tests fail to reveal the presence of--electricity in it. It is as 
if one had heen pumping water into a bucket with no 
bottom ; the stream is y to be seen, but nothing accu- 


mulates. It is, however, easy to demonstrate the integrity of - 


the jar, and its capacity to hold a charge when filled from an 
ordinary machine. The conclusion is therefore forced upon 
us that the current of sparks is really the oscillation of a 
small charge, which flows backwards and forwards with great 
rapidity between the machine and the jar. The electricity 
that is developed is alternately positive and negativé, and the 
normal condition of the jar is not upset. 3 


The appearance of the machine is clearly shown in de 
engraving. À central spindle carries a glass disc 16 inches 


in diameter. This is varnished, and has affixed to jt, 
number of sectors of tinfoil. The sectors measure 4 inches 
radially, while in breadth they may vary from } inch t 
54 inches. Usually the sectors. on one side of the dise ap 
arranged to break À a we with those on the other side, but this 
is not essential. Indeed in many respects the construction 
of the machine is very elastic, and many modifications ar 
introduced. For instance, the number of tinfoil sectors ma 


_ vary from 2 to 16 or more, on each side, and as we have 


their relative positions on the two surfaces of the discs az 
not important. The results of different combinations ar 
given in thetable. The disc itself is mounted in the cent 
of, and in the same plane as, a wooden frame 20 inch 
uare. This frame carries four inductors of the shape shown 
in the detached view ; they are 9% inches square, with one 
corner cut away to admit the spindle and boss of the dis, 
Two of the inductors are mounted on each side of the f 
at opposite diagonal corners ; those at the side of the machine 


nearest the spectator are, say, at the upper left hand and the 


TABLE SHOWING RESULTS OF COMBINATIONS 


Discs, Four Large Inductors. 


Four Small Inductors. Two Inductors and Rod. 
Is self-exciting with about 4 revo- Is self-exciting but requires care. Is not self-exciting but requires little 
8 * || Alternations occur each # revolu- | Alternations occur each ? revolu- | Constant current while not overtaxed: 
| tion. à tion. gives large current. | 
Is self-exciting. Is self-exciting. Is self-exciting. 
Two ese + “ac Alternations occur after each two | Alternations occur each ? revolu- | Constant current. 
sectors pass brush. tion. 
| Is self-exciting. | Is self-exciting. Te Is self-exciting. 
Four per ee ms Alternations occur each ? revolu- | Alternations occur each ÿ revolu- | Constant, but gives less current. 
: Is more freely self-exciting. Is self-exciting. . Is self-exciting. 
Eight — oe — occur a? revolu- | Alternations occur each 7? revolu- | Constant current. 
ion. #4 tion. 
| | Is freely sclf-exciting with 3 revo- | Is more freely self-exciting. Is freely self-exciting. 
Sixteen metal sectors lutions. d | 
each side. —— ions occur each # revolu- | Alternations occur each ? revolu- | Constant, but gives less current, | 
on. tion. ‘ ‘ 


Sixteen sectors on one 


tion, 


Is self-exciting. 


Is reas when sectors are next 
th > 

Is not self-exciting when sectors ar 
next inductors. | 


Alternations occur each # revolu- | Alternations occur each # revolu- | Constant in either case. — 
* ti on. 3 


Norz.—The — features are: 1. That glass discs with no metal upon them are capable of self-excitement. 2. That the self- 


excitement increases about proportiohally to the increase in the number of sectors. 3. 


-about proportionally to size of sectors, and also their number. 


If we investigate the action of the machine more minutely 
by the aid of an electroscope of an exceedingly delicate con- 
struction, we find confirmation of the hypothesis that posi- 
tive and negative electricity is produced alternately. Com- 
mencing to turn the disc exceedingly slowly, say, at the rate 
r minute, the leaves of the 
electroscope suddenly diverge, being repelled from each other. 
They remain apart quite steadily until the disc has made 
rather more than three-quarters of a revolution, when they 
suddenly approach and: cling together, showing that the 
sign of their charge has changed. They remain thus for an 
instant, and during another three-quarters of a revolution 
they again separate, and so on. But if the disc be turned 
rapidly the leaves are no longer able to respond in this way 
to the changes of charge. Such light appliances, with their 
large surfaces exposed to the air, are incapable of rapidly 
and receding through a considerable distance 
under the small stresses brought to bear upon them. They 
consequently take up a mean position between the extreme 
ends of the range, and show the alternate attractions and re- 
pulsions to which they are subject by a quick fluttering or 
tremor. It is abundantly evident that the are subject to 
varying stresses, which the retarding effect of the atmosphere 

ill not allow them to completely obey. | 


the quantity of electricity decreases 


lower right hand corners. At the me side the inductors 
are at the upper right hand and the lower left hand corners. 
Upon each inductor plate is a tinfoil patch of the shape shown, 
measuring 4 inches radially and 7 inches circumferentially. 
Other inductors are provided, having upon them the smallest 
tinfoil patch practicable. Cemented over each patch 18 9 
wooden disc which on its face carries a bearing in which 
there rides a bent brass rod, having a plume of fine wires # 
its end, touching the glass discs at a point 90° remote from 
the inductor, and opposite one of the inductors at the other 
side of the plate. The disc is thus touched on both sides 2 
two places. It is driven by a cord from a small handw 
below, and revolves in the direction of the hands of a cloc 
To further vary the capabilities of the machine a bar of wo! 
sulating material is made to carry two metal wire plumes # 
its ends, these having metallic connection with two i 
this device takes the place of two of the inductors, and D 
its use a constant flow of electricity may be main with 
The machine which we illustrate has been const ay 
the view of being most readily used for the Lu al 
monstration and experiment. It is provided with 7 he 
discs, having different arrangements of sectors, and ba 
are made interchangeable. By withdra 2 
ur Re the nut on the spindle can be screwed 0 ab D 
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when half the boss comes away and the disc can be with- 
drawn and be replaced by another in a few moments. The 
inductors lie on pegs on the square frame, and are held by 
‘cht steel clips ; provision is made by a number of holes in 
the frame for the use of inductors of different sizes. To 
couple one inductor to another, if such an arrangement should 
be desired, holes are bored in the wooden discs carrying the 
prush-holders, and into these holders the ends of wires can 
be inserted, the wires being bent in such a way to join any 
pair of inductors. . The parts of the machine are beautifully 


finished, and all the ends are attained by the simplest. de- 


The method of action of this instrument is not very easy 
to follow, and indeed no theory has yet been put forward in 


Ht! 


explanation of the results which flow from it. Probably the 
members of the Physical Society mt | be able to make some 


suggestions that will throw light on the subject. 


THE ELECTRIC LIGHTING OF SAINT 
BRIEUX. 


ELkorRic lighting is slowly but surely gaining ground, and 


the towns which at first seemed least suited to its develop- — 


ment, now enter freely into the movement adopting this 


of illumination, appealing, in order to solve the 
problems which present themselves in each particular 
or the most improved methods, and the most elegant 
utions now known in electrical industry, an industry of 
ined richness and fertility, notwithstanding its youth. The 
ighting of the town of Saint Brieux supplies us with a typical 
Ps and we think it will be interesting to give a general 
rape we of it, for we see in this instance, for the first time 
‘ ombination, the utilisation of a waterfall, the transport of 
the © à great distance, the automatic compounding, and 
reactive voit in parallel of the alternators by means of a 


§ 


N 
if 
| 


As we proceed with our examination, we shall 
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be able to see why this special method has been adopted, it 
being one which is suited to all the requirements of this par- 
it was possible to utilise, without great expense, a 
waterfall that already been turned to account for a paper 
manufactory which had been destroyed by fire, the. employ- 


ment of alternating currents of high tension with trans- 
formers was n . The distance of this waterfall, which 
is situated at Ponte-N eufs, at about 18. kilometres from Saint 
Brieux, is sufficiently great. to entait a loss along the line | 
amounting, at full charge, to 20 per cent. of. the total power, 
in order to realise a saving by the establishment of this line. 
This loss, which at first seems considerable, is justified by the 
fact that the available motive force is amply sufficient to 


e 
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di | 


(Mlle | 
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provide for all requirements at all seasons. At the time of 
the year when the water is low the days are longer, and the 
duration of the lighting shorter, and the pond supplying the 
waterfall contains sufficient water in reserve to ensure the 
working of the lighting system. The ma d of water 
supplied by the little tributary streams is always sufficient to 
make up for the lowering of level produced during the few 
hours that the system works during the dry season. 

The fall at the Ponts-Neufs is about 11 metres. It. 
works two vertical turbines of the “ Hercules”: type, . 
constructed by Messrs. Singriin Bros., of Epinal. ‘The total. 
power of these two turbines exceeds 300 H.P: They turn at 
a normal angular speed of 250 revolutions per minute, which. 
speed is kept constant by a centrifugal force regulator acting. 
on the sluice gates, until the s becomes normal again, 
and thus the quantity of water brought to the turbine is re- 
gulated according to the power to be produced. 

These turbines drive two Thomson alternators of 35 
amperes, the electromotive force of which varies, accordin 
to he charge of the line, between 2,100 ond 2,600 volts, wit 
a view to maintaining at the extremity of the line, at Saint 
Brieux, an effective difference of potential of about 2,100 
volts. | | Fees 
Dynamos.—Each alternating current dynamo turns at the 
normal angular speed of 1,050 revolutions per minute, and 
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_nators. : The excitation of the alternator is so 
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bears 14 inductive poles, and 14 inductive coils, thus corres- 
ponding to a frequency of 70 periods per second. The mode 
of excitation of these dynamos is worthy of special mention. 
The inductors are furnished with two distinct windings, the 
action of which is united. 

The first winding is actuated by a special continuous cur- 
rent shunt dynamo which serves as an exciter. Each alter- 
nator has its dynamo and special exciter, but one single 
exciter is sufficient, in case of need, to excite both the alter- 
regulated that 
with an open circuit it produces exactly 2,100 volts at its 
normal speed, by acting upon two rheostats introduced, the 
first, into the excitation in a shunt circuit of the exciter, 
the second, into the circuit of excitation itself. . 

The second winding of the alternator is fed by the prin- 
cipal current of the line. For this purpose the circuit of 


phases, for the parallel coupling, for the protect 


exciter introduced into the cireuit of excitation of the alte, - 


nator, two for the rheostat shunting the excitation by redressed 
currents ; and lastly, two from the colleeting brushes bringing 
the alternating current to the centre of distribution. 

The Centre of Distribution.—The distributing station cop. 
tains, in addition to apparatus for regulating and controlling 
the excitation, which apparatue we have shown in their theo. 
retical place in our diagram in order to simplify it, all the 
apparatus nece for the introduction into the cirenit 
either alternator, for controlling the coincidence of its 
ion of the line 
and the station, for the testing of the state of insulation gf 
the line, and, lastly, for the indication of the currents ‘dnd 
the differences of potential. | Toy 

We see by the diagram that the —— wires of each 
alternator arrive at a double interrupter after having passed 


J, feeder; a, earth; o,, earth detector; R.c., reactive coil; 1, lamp; P.L., pilot lamps; F, fuze; a, armature; i, inductors; a.B., alternators; 
E, exciter; k, shunt rheostatj; L.a., lightning arrester ; c.1., current indicator; 8.P.8., single pole switch ; ».P.s., double pole switch. 


the 14 armatures is cut in the middle by a current redresser 
consisting of two rings forming a commutator, each provided 
with seven teeth on which two brushes rub, these being placed 
accordingly, and communicating with the second excitation 
winding of the alternator. It is easy to see that the alter- 
nating current is thus redressed and passes through the in- 
ductors in such a manner as to increase the excitation by a 
uantity in proportion to the principal current supplied along 
the line. The winding of the inductors is calculated so that 
the compounding thus obtained should be greater than is 
required. It is reduced to the proper value by mounting a 
shunt in derivation on the brushes of the excitation. The 
accompanying this article shows clearly the principle 


of the arrangements we have described. 


In short, then, for each dynamo there are eight wires 
leading to the centre of distribution ; two for the rheostat of 
excitation ef the exciter, two for the rheostat coming from the 


through fusible circuit-breakers. The object of this double 
interrupter 1s to insulate completely from the station the 
machine which is not in use. At the terminals of the alter- 
nators is mounted the phase indicator, consisting of bwo 
little transformers, the primaries of which are coupled in 
derivation on the terminals of each alternator ; the seco 
are coupled together in tension, and two lamps of 100 vols 
are introduced into these circuits. The connections are 5 
arranged that the electromotive forces are united # 
alternators are in the same phase, the org then burn wi 
their full brilliancy ; they ate extinguished when the Pp 
are contrary, for the electromotive forces indu | the 
secondaries are then in opposition. - ne 
In order to place an alternator on the line, it is PACE 
to close the corresponding double interrupter a also ! 
single interrupter. We will suppose that, machine A; 28 
in circuit, it is required to connect the altérnator, B, 12 
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egin by closing the double inter- 
rapier belonging to B, which has the effect of putting the 
two extreme wires of the two alternators into direct commu- 


‘nication, (See diagram.) 


“We then observe the phase indicator, and when the phases 
coincide we turn the commutator of the reactive coil to the 
right, e., towards the machine which we wish to bring into 
the circuit. This effects the coupling of the alternator, B, 
in ‘derivation on the alternator, À ; but when the reactive coil 
is introduced:into the circuit of the altérnator, B, this coil 
having great inductance, greatly impedes the e of the 
current, and this coupling makes no appreciable change in 
the load of the alternator, B, which, notwithstanding the 
coupling, produced only a very feeble current. The induct- 
ance of the reactive coil is diminished by the displacement 
of the induced circuit, which gradually covers the inductive 
circuit and ‘diminishes its resistance to the e of the 
current (impedance) in consequence of the well-known reac- 
tion due to the increasing mutual induction of the two cir- 
cuits. When the movable induced bobbin of the reactive 
coil has reached the end of its course, and entirely covers the 


_inductive bobbin, it suppresses the reactive coil of the circuit 


by short circuiting it. During the displacement of the in- 
dueed bobbin of the reactive coil the load is gradually 
distributed, and is divided equally between the two machines, 
so that at the end of the manipulation, if the two alternators 


-are well ated as to speed and excitation, half of the total 
- current is furnished by each alternator. The two alternators 


are then in parallel, and we have only to close the single 
interrupter of the alternator, B, in order to render the com- 
munication permanent and free the reactive coil, which should 
only be in the circuit at the moment of the coupling, and the 
induced circuit of which should be brought back into the 
ition giving the maximum of resistance (impedance). 
en ope of the alternators is in the circuit, and we wish to 
remove'it, all we have to do is to open the correspondi 
double key. The load which was being distributed be- 
tween the two machines is instantly directed into one only, 
and as the two alternators are driven by a common axle, the 
transfer is effected without a break or change of speed. 

The reactive coil is therefore useless for the purpose of 
uncoupling, but it is of the greatest service at the moment 
of coupling, for it substitutes a progressive action for a 
sudden one, and enables us. to obtain from alternators what 
we obtain from continuous current dynamos connected in 
parallel by a simple variation in the excitation. We were 
present at several coupling and uncoupling operations, and 


“saw that r | did not produce the slightest variation in the 


brilliancy of the standard lamps. We even think that, 
thanks to the reactive coil, the coupling of the alternators 
might be effected without ensuring.the concordance of the 
phases, but owing to the prudence of the staff in charge of 
the installation, we had no opportunity of testing experi- 
mentally the correctness of this opinion, —_ | 

Next to the regulating and coupling apparatus, we must 
mention the controlling and the safety apparatus. For the 
former pres current indicators are established on the 
exciters and on the circuit of each alternator. The diffe- 
rence of potential at the terminals of each alternator is read 
of an indicator mounted in derivation on the terminals’ of 
the es indicator, which also feeds two standard lamps. 
he dilference of potential available at Saint Brieux will 
indicated by a voltmeter placed at the works, and communi- 
cating by two return wires with the distributing box placed 


_ at the other extremity of the feeders, from which the mains 
‘supplying the various transformers branch out. The distri- 


station is protected by two lightning arresters, L, 4, 
of the Thomson t The Loue of the line is indi- 
tated by a ground detector, G,. This ground detector ‘is 
oe transformer with two wires in series, the thick 
Wire being shunted through a lamp. The end of the thick 
wire 18 connected to earth, that of the fine wire may be placed 
‘SY means of a commutator on one of the mains. If the in- 
‘lation is good the lamp should remain dark, and it should 

a with more or less brilliancy according as one of the two 
mains 18 in more or less perfect communication with the 
earth. Ifthe right main is connected to earth, the lamp will 
wun when the ground detector communicates with the left 


The line is wholly overhead, and- supported by 
wooden posts with Penn Mr of double porcelain 


‘two alternating currents in q 


cups. The feeders are of Mouchel _copper and are e ' 
composed of a strand of 16 wires, the section of wh 
is 50 square millimetres. The resistance of this line is su 


that. the loss at the full charge of 70 amperes will be about 


500 volts or 35 kilowatts. We have already justified this 
loss, which is apparently excessive, by the peculiar conditions 
of the installation. We have said that the line is entirely 
overhead, but we must except a length of about 50 metres, 
which crosses a railway line. The company would not give 
permission for an overhead wire, so it wag necé 


| ecessary to 
employ a Berthoud-Borel concentric cable, passing under the 
railway in a cast iron pipe. spat | 

Canalisation.—At the extremity of the feeders the line 
branches out into three sections along which are arranged 
the transformers at present 14 in number, and all of the 
4,500 watts type. They reduce the potential of 2,100 volts 
which is supplied to them to 104 volts. Each of these 
transformers constitutes in itself a sort of little individual 
central station, the circuit of which supplies a varying : 
number of consumers, but there is no connection between the 
secondaries of the various transformers. The transformers 
are peer with lightning protectors and circuit breakers 
on the primaries and secondaries, but no special precaution 
has been taken to guard against the possibility of an acci- 
dental contact between the sg and the secondary, with 
a view to the protection of the consumer. 

A telephone line of course connects the works at the 
Ponts-Neufs with the offices of the company charged with 
the lighting of the town. . 

To small consumers the electrical energy is sold at so much 

r lamp per annum, according to the duration of the light- 
ing, which lasts, according to the contracts, up to 8 o’clock 
in the evening (sic), 10 o’clock, midnight, or the whole 
night, the faith of the consumers alone serving up to 
ni as a guarantee that the lamps willbe extinguished at the 


hour stipulated. The more important consumers will be 


c according to the meter. 

These are the principal points in connection with the 
electric lighting at Saint Brieux, the first installation estab- 
lished in France by the Thomson-Houston Company by 
means of their double excitation alternators and transformers. 
The installation is well arranged, and it is evident that there 


is no want of room. All the controlling, regulating and 


coupling apparatus are well within sight and reach, and the 

ee easily accessible from the back, which facilitates 

the superintendence and maintenance of the pg von gps 
The lighting of the town is undertaken by a | com- 


pany, bearing the name of Société d'énergie électrique de Saint 


Brieux, under the direction of M. Didier-Gagon, M. Bonfante 
being the engineer in charge. 

The technical success of the undertaking is complete, and 
does the greatest honour to the company and to the Thomson- 
Houston Company. We wish the company an equal financial 
success, for it seemed to us in our very rapid visit that the 
inhabitants of Saint Brieux left much to be desired as large 
consumers of light by night. Old habits have to be changed, 
and electricity will help in no slight degree, we will hope so 


at all events, to bring about these changes, on which depends 
in lange à has the future of central stations supplying 
towns. 
Cosinus ALPHA. 


RANKIN KENNEDY’S NEW ELECTRICAL 
DISTRIBUTION METHOD. 


By RANKIN KENNEDY. 
(Continued from page 456.) 


Motive POWER. 

THE motors last described were all synchronising self-starting 
motors. Another motor employed for motive power where 
alternating currents are obtainable is constructed to work 
without any commutator or brushes. Motors working with- 
out any brushes have been devised for alternating current 
working by Prof. Ferraris, who proposed the employment of 
ture to d 
series -of - poles on -a field magnet, on the method o 

scribed ts chess pages. This method is being still further 
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developed, as would appear by the article of Hans Gorges in 
‘the last issue of this paper, p. 506. In these rotary current 
or rotary polar motors, the author has discovered many inter- 
actions which introduce practical difficulties, their action is 
very complicated and obscure at present, and their construc- 
tion is not sufficiently perfect to enable them to be put into 
actual practical motor work. . 
The motor designed by the author for alternating current 
working without brushes or commutator, consists of two 
first, a transformer, and, second, a motor, both com- 
ined in one machine. The transformer has part of its mag- 
netic circuit mounted on the shaft of the motor, and that 
part carries the secondary coils of the transformer ; this part 
of the transformer mounted on the shaft of the motor rotates 
and carries the secondary coils round with the armature of 
the motor part. 
Fig. 1 shows a diagrammatic view of the transformer 
part; M, is the part of the magnetic circuit carrying the 


Fia. 1 


rimary coils, ©’, C ; the part of the magnetic circuit carrying 
the secondary coils is shown at c, c, c, and is formed of 
stampings of circular form having outward projecting exten- 
sions carrying the secondary coils, b, b, b, and mounted like 
an armature on spindle of motor. 

It is obvious that secondary currents will be induced in 
these secondary coils, b, whether the spindle rotates or not, 
and that little or no inductive actions obtain in these 

secondary due to their revolving with the spindle of the 


K 
4 

TT 
F 
Fra. 2. 


aie ; they act simply as secondaries to the primaries, C, C, 
on M. 

The motor part is constructed as shown in fig. 2, having a 
field magnet, F, wound with field coils, and a common lami- 
nated ring or drum armature, a, a, with coils wound on in 
sections, s ; and there are as many of these coils on. this 
arruature as there are of coils in the secondary of the trans- 
former portions. In the illustrations there are eight coils on 


ampère-turns of the 


the armature and eight coils on the secondary, wound à 


eight projections; these coils on the armature are 
coupled across to a coil on the secondary, as shown in 8, 
where a is the armature, and c the portion of the trai. 
former mounted on the same spindle carrying the secon. 
daries, b,b. | 


i 


Fia. 4. 


In practice, the form of field magnet used is shown in fig, 
4; itis built up of stampings, R, of thin sheet iron, these 
are laid together alternately one up, as shown, and the next 
inverted, the coils being ready wound. | a 

The action of the motor is this : ‘The primary current, in 
U, ©, on M, induces secondary currents in the coils ¢, ¢, 
mounted on the spindle, these secondary currents flow in the 
coils on the motor armature in such a direction at any instant 


as to energise the armature and form poles on the line, J, x, 


just as in any ordinary continuous current motor. These 
coils, of course, are continually reversing, but the current ex- 
citing the field magnet, F (in fig. 2), is adjusted to revere 
simultaneously, so that the action of this motor is much the : 
same as a continuous current motor.  : sigh 

There are no inter-actions due to the revolution of the 
secondary in the transformer part ; but there is a counter 
E.M.F. set up in the armature coils, due to the revolution of 
the armature in the field, F ; this counter E.M.F. makes the 
motor self-regulating, as it checks the flow of the secondary 
currents, and that in turn checks the flow of the primary just 
as in any transformer ; and to get the best self-regulation, 
the secondary t= ge of the transformer must be magneti- 
cally as powerful as the Pare: that is to say, the 
ampère-turns of secondary should not be less than the 
ary, and the cross-section of the 
cores should be equal in the primary and in the secondary 
parts. 

These descriptions will conclude with a description’ of the 
author's electricity meters. 

(To be continued.) 


THE DESIGN OF MULTIPOLAR DYNAMOS. 
By A. B. BLACKBURN. | 


THE paper read by Mr. Esson at the meeting of the Institi- 
tion of Electrical Engineers on the 9th of this month 
forcibly suggests to us that the demand which modern pra 
tice now makes for large machines is constantly vers 
the advances in our knowledge of their constitutions, 4 
that a dynamo beyond the capacity of the bipolar m 
is being called for, even before the problems surrounding the 
construction of the latter have been thoroughly 
and in further contributing to our enlightenment, Mr. 
in no small degree establishes a claim on our gratitude. He 
has presented to us, in a consecutive form, a series of expré# 
sions, which deal with some of the most vital points # be 
considered in originating new types, and has added co 
ably to our knowledge of the ultimate limit attainable. 

‘To those, however, and:they are probably not a few, WH 
through long acquaintance, have found in the bipolar dynam 
a trusty friend, a feeling of regret must arise that it 0 
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lon. dained stature should no longer permit it to maintainthefront let us see where we are landed. For instance, with 100 volts 
each © rank in supplying our increasing wants, and one is ae. 210 and 320 revolutions and 40 convolutions—which is about as 
g. 8, by the desire to make the best defence for an old favourite, low a figure for the latter as is safe—what is the greatest 
rahe and as far as possible extend the limit of its operations in  carrying capacity in ampéres which we canjhope to reach ? 
CON: furtherance of the competition arising between it and the The answer, as drawn from his data, is about 690 ampères. 

multipolar machine. | Now this is decidedly low ; in fact, it is scarcely necessary 


In regard to alternating current av the case is dif- to remark that many machines for these volts and’ revolu- 
ferent. Here from the first we have always been familiarised tions are and have long been working satisfactorily, giving 
with a composite structure, and it may be regarded inthe an output in ampères fully 50 per cent. r. The 
ight of a promotion to find Mr. Esson harmonising the laws  discrepancy is in part due to the very low induction which 
which govern the interaction of their armatures and magnets Mr. n advocates, but there appears to be grounds’ 
with those appertaining to continuous current machines. beyond this to believe that his expressions, while giving 
He also lays evidence clearly before us that the same con- rather too heavy an output for s machines, err on the 
siderations apply equally to the bipolar and multipolar ma- side of giving too little for large ones. a 
chine, and that the latter is nothing more than a number of ~'To some extent this may be due to the omission in his ex- 
small bipolar machines united in one ; costing approximately pression for current carrying capacity of the value of-the 
the same, and theoretically having an output equal to their magnetic resistance of the iron part of. the armature circuit. 
sum, but with the advantage of a diminution of 22 in  Bygiving a different form to the expression, this is made ' 
a proportional to the number of magnets, and that as more evident, : | 7 
rega 


the carrying capacity of the armature there is no Referring to the accompanying diagram, let the current 
change, so that the main difference lies in the subdivision turns on the magnets be ere, by 42 and those on each 
of the field. It is not, however, so much in respect of dimi- | | NP DURE es TSA 
nished cost that their claim for existence depends as on the _— — Re 
possibility of constructing them on a larger scale, especially 3 
to supply the large currents of comparatively low electro- | 
| motive force, which for the present methods of applying con- CAE pa de 
n fig, | tinuous currents is so essential, and for which bipolar machines Dar a: Fe wns ; 
these cannot be constructed, because the number of convolutions | | CR 
a and‘commutator bars are then limited to such an extent that E | 3 
gs a steady current and sparkless collection cannot be attained. 4 
try 4 “This is obviated in the multipolar machine by connecting | 
es the sections in parallel, and by making them sufficiently 
By | numerous. The sub-division of the magnets and reduction 
mn of the total induction in each then enables a sufficient 
LE number of convolutions to be provided. But it would be 
These _ premature to conclude that this provision presents a solution | 
of the whole problem, and it is to be regretted that Mr. 
ve Esson does not in his paper even hint at the possibility of CS Ce Pr: 
the existence of any countervailing disadvantages. | AMY 
Whilst on the one hand troubles engendered by too great 
of the a difference of potential between the individual commutator 
wal bars are avoided, on the other there is a danger of any want 
ion of of symmetry creating such a difference between whole sec- | 
onthe tions as to lead to what may be described as cross currents, | dit | a adh 
ndary whose circuit is completed within the machine, and which half of the armature circuit by A,, and the magnetic resist- 
ry jui may be more detrimental than any mere parasitic current in  ances and total flow of lines in each by Ry, R,, and Ny, Nj, 
lation, a single conductor. | respectively. 
ust In the case of machines which are externally cross con- We ha aoe | 
y, the nected, and in which the collection is made at every pole, 7 oe . - Se Ng Roy 
ss these currents will chiefly be due to want of adjustment of ea . 10 
of the the brushes, and are therefore dependent on the skill dis- nd 4A, 
ondary played by the attendant in setting them, in the same manner ay oe | Wiis he 
oa which applies to the adjustment of the brushes on a bipolar ue yor | 
of the ! machine, only as there are more of them, the difficulty is in- for each side of the armature. 
creased, Where the sections are internally cross-connécted, | 
and collection is only made at two points, care exercised in Whence. ae 
the construction of the machine to ensure perfect symmetry Ag 2 Ng Rg 


will obliterate them ; but we are then confronted with the 


necessity of employing enormous commutators and a long Now. if the forward induction of the magnet circuit i : 


| row of brushes to carry off the heavy current. Under these equal to that of the armature there will be no reversing field, 
M08. conditions, it will be evident that a multipolar machine °"4 | 
ves very much like a battery of small dynamos connected Ny = à No 


in parallel, and that to equalise potential some form of cross- 


tite excitation or variable resistance is equally imperative. that 

result is that in all probability a factor of 
n prac- nr dy have to be allowed, so that size for size they will = Or, adopting Mr. Esson’s term, v, for the volume of: 
pi e at a disadvantage up to the limit to which bipolar current, | | RARES 
ns, machines can be À and considering how much more 7 | 
\achine up to the present has been said than done about them, there eu art * ©. A 
ing the à presumption that they have not: acquitted themselves as | | 

| Well as could be desired. which gives what he would call the theoretical carrying capa- 

: Esson — 18 to be hoped that in the course of the discussion on city for a drum armature. rare Se 
e. He Esson’s paper something may be added to our knowledge | Going as far back as the year 1886, there may be found in 
expret of these points, — | te the paper contributed to the Royal Society by Drs. J. and E. 
to be Committing their further development to the future, we À < ave a passage preceding fig. 4, from which this form 
nsider- Day turn to the consideration of what is to be learnt-from of expression is deducible, and it appears in more or tess 
; - Esson’s conclusions as to bipolar machines, and endea- definite — to have been pus in the minds of Mr. 
dé x to ascertain what are the ultimate dimensions to which  Kapp and Mr. Swinburne, and by substitution and addition 

: be constructed. Ree of the value of the areas, the formula (1) in Mr. Esson’s 


can 
aking the various proportions which he assigns and pos- r can be closely assimilated to it. It, however, involves 
ing certain ner À. and number of the assumption that the length of the armature and width of 
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the poles are equal, or that allowance is made for any diffe- 
rence hy introducing the necessary. correction into the value 
of the resistances, neither is any provision made for the effect 
of back turns, but as both magnetising forces would be 
altered, and the value of R, would undergo a change, the 
omission, as was pointed out by Mr. Esson, makes little 
difference. 

If by its aid we further proceed to consider the relations 
between volume of current and diameter, there appears to be 
grave doubts as to the truth of the constancy of their ratio 
which Mr. Esson has assumed. And it can only be main- 
tained in cases where the configuration of the machines is 
identical, for with a given section of magnets any change 
in the diameter should only be made with a corresponding 
change in the length of the armature, and as under these cir- 
cumstances the polar area will remain practically the same, 
it can be seen at.a glance that increase in the air gap, while 
persteing of larger carrying capacity, owing to the necessity 
or more ampere turns on the magnets, causes greater leakage, 
so that the constancy of the ratio can only be effected if we 
ate prepared to alter the percentage of stray field ; and seeing 
that Mr. Esson states that the relation differs enormously in 
| different machines, it is difficult to understand whence he 

can have derived the basis for the value he adopts. 

By careful measurement and calculation of the different 
values for a given configuration, it may be possible to ascer- 
tain to what extent the factor of safety assigned by Mr. 
Esson is real ; it appears somewhat at variance with our pre- 
conceived notions that so efficient a machine should require 
so high a factor as 50 per cent. This, if correct, may be 
due to the number of ge not at present included in our 
expressions, and which have been enumerated by various 
authorities as embracing insulating spaces, clearance, leakage, 
shape of pole pieces, compounding, self-induction and re- 
versing field, form of brushes, heating, and other minor 
sources, all of which being subject to variations, some with 
the type of the machine and material employed, some with 
age or with the hourly exigencies of working, create a neces- 
sity for a margin beyond the scope of calculation, but which 
should not deter us from keeping theory well abreast of prac- 
tice. 


THE OERLIKON EXPERIMENTS WITH VERY 
HIGH TENSION CURRENTS. 


Mr. Brown states that in designing apparatus for produci 
extra high tension currents of from 30,000 to 40,000 volts 
pressure, it should be constructed to overcome the disadvan- 
tage attendant on all dynamos for the direct generation of 
high potentials, viz., when the machine is running, the 
handling of certain parts is attended by danger, both in re- 
lation to the machine and the dynamo tender. Hence the 
most ideal apparatus for the purpose is, without doubt, one 
which is absolutely stationary, which does not require any 
tending, and which is so made that without even touching it, 
it may be left, for years in service. “ar d 

his leads us naturally to the alternating current trans- 
former. A transformer should be so constructed that it can 
be easily taken apart. This makes it necessary to construct 
separate primary and secondary coils, which are separated 
from each other and from the iron. 

The construction of the coils should be such that any 
common workman can wind them on a lathe in order to 
eliminate the elements of expert labour for repairs. 

The insulation between the two coils and against the iron 
should be such that a short circuit between the coils, or a 
contact with the iron, be made impossible, and finally the 
whole arrangement should be such that the apparatus may be 
erected in any place and under all conditions without any 
danger whatsoever. | 

A transformer built on these principles will be an ideal, 
safe apparatus, and from experience in the machine works at 
Oerlikon, it may be said that such a construction is possible. 

We have now the conditions for the construction of the 
transformer for a potential of, say, from two to three thousand 
valts, or a little above, but not by any means for potentials 
of 20,000, 30,000 or 40,000 volts. 


Even if a transformer should be able to stand such high 
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potential, the influence of the atmosphere during its practical 
operation will soon short circuit it. Here now we must jp. 
troduce a new factor, viz., oil as the insulating. material, Qi 
is known to be one of the best non-conductors of electricity 
It has the property of filling all pores of insulating jals 
as cotton, linen, paper, &c., and excluding air and moisture 
Oil is therefore capable of insulating against the influence of 
the atmosphere. | | | pe 

A well-known experiment best demonstrates these | 
Two cotton braided wires, the ends of which are twisted, are 
put in a glass filled with a thick resinous oil of higher specific 
gravity than water and heated for a few hours in to 
expel all water and air out of the cotton and the oil. Ope 
the wires are slipped two glass tubes which extend above the 
surface of the oil. A small quantity of water is then poured . 
on the oil. If we now connect the upper ends of the wing 
to the poles of a Rhumkorff induction coil or a frictional 
machine, we can obtain sparks between these wires: a fey 
inches in length without puncturing the cotton insnlation 
submerged in the oil. 

This is without any doubt a proof of the highly insulating 
properties of certain oils. | | | RRR: 

n the experiments relating to oil as an insulator for high 
tension machinery, Mr. Brown placed his transformer in a 
cast iron box, filled up with oil, and kept it heated for hour 
at a high temperature. By this process many advantage 
are obtained. | 
The oil fills and penetrates all pores and fissures: of the 
apparatus, entirely displacing air and moisture and coveri 
the whole transformer. The possibility of puncturing th 
insulation is, of course, greatly diminished, and the trans- 
former protected against influences from exterior sources, a. 
atmosphere, dust, &c. | 

Of course, it is necessary to construct an insulating traps- 
former in the very best manner possible to commence with, 
and not depend upon the oil insulation solely. isa 

The coil for the low-tension current is generally very 
simple for the reason that for the generation of a pote 
say, 30,000 volts, by means of a transformer, we use a 
generator of, say, 20, 30, or 50 volts only, and therefore, the 
primary coil of a transformer will consist of a few turns. of 
thick wire only. Insulation can be easily obtained. 

The first transformers constructed in this manner were 
transformers used in the Oerlikon experiments. Mr. Brown 
could use them immediately after they had been finished for 
potential of 40,000 volts without the least difficulty. — 

For the conveyance of currents of some 30,000 volts it 
will be necessary to employ an overhead wire insulated. by 
fluid insulators, constructed with more than one receptacle 
for oil. 

The possible loss of current through the air appears to be 
much smaller than has been assumed heretofore. 

Taking the efficiency of the primary dynamo and tran 
former at 90 per cent., the efficiency of the conductor 


‘at 97 per cent., and of the secondary transformer as 97 pet 


cent., the total commercial efficiency works out at about 
84 per cent. 

rom the results of the Oerlikon experiments, the sue- 
cessful construction of such transmission plants may be con- 
sidered feasible in the not very distant future. " 


TEETH EXTRACTION BY ELECTRICITY: OR, 
BARON GRANT AND MR. F. L. RAWSON ON 
THE “STUMP.” | 


“Tn pity s 


it, I have ne’er another, 
It is my i 


; my last remaining molar.”—Tootles. 


Ws live in an electric age, an age when everything that 8 
done well must be done quickly. We get up in the mornitg 
and take our breakfast at the rate of fifty miles an hour in 
order to catch that train that won’t wait, and then cannot 
eat our lunch because, forsooth, we have an indigestion, 
We then worry through the day at top speed, and naturally 
retire home at night to unnatural and feverish slumbers, 1 
which we dream of having in five minutes made an inf 

fortune out of, say, bones (or some other equally ' med 
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article),and wake up in a cold perspiration just as our dream 
terminates with the touching fableau of our earthly remains 
‘being comfortably interred in a metropolitan cemetery ; and 
‘all. this in.the space of an hour. It is indeed true, we live . 
in a nervously-electric age. ‘Streets are now lighted by the 


‘electric spark, railways are worked with the same vital power, 
‘boats ‘are made to Hayigate rivers with it, it is even used at 
‘once as a public executitmer and a life renewer,and a sound 
and motion conveyor, but. we have never yet until within 


this” last: week heard it ‘seriously spoken of as ‘a tooth 
extractor... Yet such is, nevertheless, the case ; for elec- 


“tricity, with the help of Baron Grant and Mr. F. L. Raw- 


son, is: now .said by them to be the finest dental opera- 
tor the world has yet known: If we are to believe 
rumour, the Baron was so exuberant over this newly dis- 
covered dental method, that he allowed the vendor to 
draw his last,. and, therefore, most precious molar, in order 
that a disbelieving public might ‘have an ocular demonstra- 


tion of the value of the process, while Mr. F. L. Rawson - 


pt sweet tears of gentle sympathy at this veteran’s com- 
mercial heroism. We were not present at the tooth extract- 
ing séance in question, and our information must, therefore, 
be candidly stated as second-hand. As may be imagined, a 
valuable patent of this description did not long go begging, 
and it is officially, though confidentially, statcd in the 
quarter already mentioned that the public will be made to 
have their teeth extracted, or, in vulgar parlance, to “stump 
out,” in order that the shareholders in the Elmore companies 
may be allotted “ tooth extracting ” shares.instead of a divi- 
dend. Also in the event of a failure to bring this scheme 
before the public (if so national an enterprise could fail), in 
place of shares, Elmore’s confiding-investors will be one and 
all presented with a scason ticket, allowing them to avail 
themselves to the full of Baron Grant’s- philanthropy, 
and Mr. F.. L. Rawson’s benevolence, to go and have 


all their remaining tecth drawn in a public-spirited 


manner. It will be seen from this that these two gentle- 
men are, perhaps, unconsciously, but, nevertheless, demon- 
stratively,. plagarising that brave and good, all-healing 
prophet, Sequah, and we advise the last-named to consult his 
solicitor respecting this infringement of his rights, other- 
wise the festive Baron and daring Rawson may even adopt 
the very methods invented, by his ingenuity, and drown the 
pious exclamations of heartfelt praise which fall from the 
lips of clients who have “just had one taken out” by a 
fanfare on the cornet, a fantastic solo on the trombone, and 
the big drum beating prestianimpo. We wonder, too, if our 
good friend, Mr. H. T. Walker, has tried the new process in 
question, and lost a tooth in the cause of honour, in order 
that he may feel doubly conscientious in giving out the pro- 
spectuses. But there, this is, after all, a serious matter, and 
and must be dealt with seriously.. Baron Grant and Mr. 
F. L. Rawson are about to ask the public for more money 
for another process. It is not copper this time ; instead of 
“copper depositing,” it is “teeth extracting.” Now we wish 
most solemnly to protest against this additional company 

gling emanating from the Queen Victoria Street nest, for 
we consider it nothing more than an absurd thing, a thing 
to be ridiculed and held up for the derision of all. Electric 
tooth extractors have becn tried, and have been voted by the 
dental profession “ no go” for decreasing the pain of opera- 
tions of this kind, indeed by such means the pain of opera- 
tions of this kind is intensified, and we would recommend 
those desirous of testing the process to make their funeral 
arrangements beforehand, and so save their friends both time 
and trouble, to say nothing of expense.—The Lighthouse. 


Lighthouse Iuminants,—At a meeting of the Ro 
Dub n Society on the 15th inst., Mr. J. R Wigham 4 
re in action a new lighthouse burner he had invented, 
eae he. proved by photometric experiment, made upon 

Spot, possesses twice the illuminating power of the 
| SO UTREre at present used in lighthouses. It is calcu- 
2 at this new burner, in connection with a new system 
heme, also devised and angen Be Mr.. Wigham will 
cht it to the mariner when required in thick weather a 
x equal to about eight millions of candles, which far 
in the cu) that of the most powerful lighthouse light 


_ In operating incandescent lamps of any. 


THE HIGHEST ECONOMY IN THE USE OF 
INCANDESCENT LAMPS. 


By H. WARD LEONARD. 


WE are indebted for the following article to the courtesy of the 
author. It will be issued in pamphlet form by the Edison General 
Electric Company in a few weeks, and, until now, it. has not been 


supplied to any journal :— ia 
cular e, their 


parti 
pra. op will depend upon the incandescence at which they are 
“Phe higher the incandescence of the carbon filament, the greater 
the amount of light which will be produced by the expenditure of a 
certain amount of energy, and the less the average life. 

Lamps can be made by any manufacturer which shall have practically 
any desired average life, if the efficiency be not fired. 

As we decrease the power necessary, that is, increase the efficiency, 

we effect a saving in the first investment and in the cost of power 
required to operate the lamps, but simultaneously we decrease the 
average life of the lamps, and hence increase the cost in operating 
due to lamp renewals. 
It will, therefore, be evident that whenever the cost of power and 
the cost of incandescent lamps for renewals is fixed, there will be a 
certain definite efficiency and corresponding life, which for any 
particular make of lamp will represent the condition of highest 
economy in the use of the lamps. 5 MOTTE FR 

The consumer of incandescent lamps bas forcibly brought to his 
attention the cost of the lamps he uses for renewals, but is usually : 
unable to determine definitely the amount and valuc of’ the power 
required to operate the lamps. Consequently, he is frequently led to 
believe that the cheapest lamp for him to use is necessarily that which 
gives the longest life. Unless the power required is the same for 
the different lamps, this is not true, and frequently consumers are 
ror a at very poor economy, and yet believe that they are 
0 — very good results, mefely because their lamp breakage is 
small. | 

Let us examine this subject briefly. — egies 

The measurement. of light is rated in “ candle-power,” and the 
efficiency of production of the light is rated in “ watts per candle.” 

The number of watts required by any lamp is the product of the 
volts and ampéres used by the lamp. # 

Thus a 100-volt lamp using 4 an ampére absorbs 50 watts, and if 
the lamp be a 16 candle-power lamp, the “ watts per candle,” which 


is the measure of its cfficiency, would be = = 3-1 watts per candle. 
Similarly, a lamp of 24 candle-power taking 110 :volts and: ‘676 


ampéres absorbs 75 watts, and has an efficiency as before, of HA = 31 
watts per candle. 

These two lamps, operated as indicated above, will have the same 
average life, because of the incandescence of the carbon, and therefore 
the efficiency is the same in the two instances. Let us ee ge this 
average life to be 600 hours with the efficiency mentioned, namely, 
watts per candle. 

Now, suppose we take the lamp designed to be operated at 3°1 
watts per candle, giving 24 candle-power at 110 volts, and instead of 
subjecting it to 110 volts, reduce the pressure to 104 volts. The 
reduction of pressure will cause a reduction in the current through 
the lamp from ‘676 ampéres to ‘623 ampères ; consequently, the watts 
absorbed by the filament will be 104 x ‘623 = 65 watts. The candle 
power will be found to be 16 instead of 24asformerly. The efficiency 


will be a = 4 watts per candle. The average life at this effi- 


ciency will be not less than 1,500 hours. | 
_ Yet it does not follow that the most economical results will be 
obtained by operating the lamps at such an efficiency and life, although 
at first mh | might be thought to be the case. | 
In order to investigate this question, it becomes necessary to 
determine the cost of power under different conditions. Perhaps the 
best ‘authority on this subject is Charles E. Bmery, Ph. D., who has 
mat investigated and reported upon this question. The fol- 
lowing values are taken from his report: - ' 
. The cost of producing one horse-power for 10 hours pér day. for 
309 days in the year, by means of a first class engine using 27. pounds 
of feed water per indicated pagel, tse per hour, is $52.15, where 
anthracite coal is $4.17 ton, and where an engineer’s wages arc 
$2.00 per day. Of this 852.15, $24.06 is the cost of the coal, and 
$28.09 is that due to expenses outside of coal, such as wages, repairs, 
oil, waste, insurance, taxes, &c. That is, it costs $52.15 to produce 
309 x 10 = 3,090 horse-power hours, hence one horse-power hour 


52.15 
costs 3000 1.7 cents. 


* The cost of the power for potes a 16 candle-power incandescent 
lamp will, of course, vary with the number operated per horse-power. _ 
When the lamps have an efficiency of 3:1 watts per candle, twelve 16 
candle-power lamps are operated for each horse-power in the driving 
belt of the dynamo. | Pag 

When the lamps have an efficiency of 3°6 watts per candle, 10 16- 
candle-power lamps are operated per horse-power; with lamps of 4 
watts per candle, 9 16-candle-power lamps arc similarly operated 


per horse-power, and with 2°77 watts per candle 13°4 16-candle- 


gio lamps. Consequently the cost of the power will be as follows 
or operating one 16 candle-power lamp for one hour: 
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Y 9 = From the above figures it will be seen that phe four watt lamp is 
7 ROME aot For lamps Of| mor lamps ofFor lamps of For lamps of the cheapest to operate under the conditions given, but the ad 
he ve 8-1 watts per|3°6 watts per| 4 watts per is so trifling that in practice the 3°1 watt lamp would be the best 
lampe to), | | use, since the lamps fall off in candle-power somewhat in long use 
me : sa a: = and with lamips having an average life of:600 hours, the average con 
dition of the total number of lamps on a plant would be that due to : 
| 300 hours of burning, whereas the av > condition of lamps having 
Cost of power per 16 an average life of 1,500 hours would be that due to 750 hours Eng | 
C.P. lamp hour, with mr | oise it is evident that it will be preferable to have lamps which hays 
‘17 cts. ‘19 cts. 


power at: 1°7 cents) 0°129 cts. 
r horse power] 
our ave 


0°14 cts. 


If the average life of the lamps of 3:1 watts be 600 hours, that of 
the 3°6 watts lamp will be about 900 hours, that of the 4 watts lamp 
1,500 hours, and that of the 2°77 watts lamp 300 hours. 

Let us assume that the initial cost of a 16 candle-power lamp is 
- 44 cents, then the cost of renewals per lamp hour would be: 


For lamps of 
For lamps of|For lamps of|For lamps of 
3°1 watts per|3°6 watts per! 4 watts per 
19°4 16 CP. candle, i.€., candle, CBr. icandle, i.e. 9 
lampsto H.P.| 12 P. | 10to H.P. | to H.P. and 
and 800 hours and 600 hours|and 900 hours! 1,500 hours 
life. life. life. 
average life. 
Cost of lamp renewals| 
r 16 P. lamp by . 
our, with lamps at 0°146 cts. | 0°073 cts. 049 cts. | 0°029 cts. 
44 cents each ou 


Hence, the combined cost of both power and lamp renewals would 


be as follows: es 


For 16 C.P. | For 16 C.P. | For 16 C.P. | For 16 C.P. 
lamps of 2°77| lamps of 3°1 | lamps of 3°6 | lamps of 4 
watts per watts per watts per watts per 
candle and | candle and | candle and | candle and 
hours hours hours | 1,500 hours 
average life. | average life. | average life. | average life. 
Power... ... 129 cts. |. “140 cts. | “170 cts. | ‘190 cts. 
- Lamp renewals ‘146 cts. | “073 cts. | 049 cts. | "029 cts. 
Total cost per 16 C.P. 
Jamp hour when 
costs 1°7 cents 
per.horse power hour) / 
Mel. Dos 0°275 cts. | 0°213 cts. | 0°219 cts. | 0°219 cts. 
lamps cost 44 cents 


Thus, under the conditions given, the most economical lamps to use 
will be those of 3°1 watts per candle and 600 hours average life. 


Now, let us suppose that the cost of 


power varies, as it will in 


different locations and under different conditions. It will be noted 
that of the $52.15 per year for the production of one horse-power, 
$28.09 or 54 per cent. is independent of the cost of fuel. Let us suppose 
that the cost of fuel is nothing, and that the only expenses in the pro- 
duction of power are those due to labour, repairs, insurances, taxes, &c. 


For 16C.P. | For 16 C.P. | For 16C.P. | For 16C.P. 
lamps of 2°77| lamps of 3°1 | lamps of 3°6 | lamps of 4 
watts per watts per watts per watts per 
candle and | candle and | candle and | candle and 
800 hours hours hours | 1,500 hours 
average life. | average life. | average life. | average life. 
Power ae ...| 0°0684 cts. | 0°0742 cts. | 0°0901 cts. | 0°1007 cts. 
Lamp renewals ..| 0°1460 cts. | 0°0730 cts. | 0°0490 cts. | 0°0290 cts. 
Total cost per 16 C.P. 
lamp hour when fuel | 
costs nothing and) 0"2144 cts. | 0°1472 cts. | 0°1391 cts. | 0°1297 cts. 
incandescent lamps 
cost 44 cents each... 


It will be seen that the four watt lamp of 1,500 hours average life 
becomes the most economical to operate under such conditions. 
Now, suppose the price of anthracite coal, or its equivalent, to be 


$2.00 per ton. We then have the following relations :— 


For 16 C.P. | For 16C.P. | For 16 C.P. | For 16 C.P. 
lamps of 2°77| lamps of 3°1 | lamps of 3°6 | lamps of 4 
watts per watts per watts per watts per 
candle and | candle and | candle and | candle and 
hours hours | 900 hours | 1,500 hours 
average life. | average life. | average life. | average life. 
Power... vie ...| 0°0991 cts. | 0°108 cts. | 0°129 cts. | 0°146 cts. 
Lamp renewals ..| 0°146 cts. | 0°073 cts. | 0°049 cts. | 0°029 cts. 
Total cost per 16 C.P. 
Lamp hour where 
anthracite coal, or 
its equivalent, costs) 0°245 cts. | 0°181 cts. | 0178 cts. | 0°175 cts, 
$2.00 per ton, and | | 
16 C.P. lamps cost | 
44 cents each  … 


averaged 300 hours of use, 

750 hours of use. | 
It will be seen by the figures given. that the 

measure of the economy of incandescent lamp, and that, in order that a 


four watt lamp should equal in quality a 3°1 watt lamp, its life should 
be 24 times as long, and that its average candle-power in burning its 
1,500 hours should equal the average candle-power of the 3:1 watts , 


lamp in burning its 600 hours. . 
In all instances quoted thus far we have assumed a cost of 
based upon its production for 10 hours 
favourable conditions. In the case of incandescent lighting plants, 
the load changes widely, and the maximum load is on for only. two or 
three hours. The production of pen is much more expensive under 


such conditions than when the load is constant. Statistics from a 


very large number of central station incandescent lighting plants, 
charging an average rate of 1 cent per 16 candle lamp hour, show 
that the total cost of power for operating a 16 candle-power 31 watt 
lamp is 0°4 cents per hour. The relative economy in the use of lamps of 
different efficiencies under average conditions of central station practice is, 
therefore, shown by the following table :— | 


For 16 C.P. For 16 C.P. 

lamps of 277 
watts per 

candle and 
800 hours 


average life. 


For 16 C.P. 
lamps of 3°1 
watts per 
candle and 
600 hours 


average life. | average life. 


0°357 cts. 
0°146 cts. 


0°400 cts. 
0°073 cts. 


0°464 cts. 
0°049 cts. 


Lamp renewals 


Total cost per 16 candle 
lamp hour when the 
power to run a 16 C.P. 
3°1 watt lamp cost 0°4 
cents per hour, and 
lamps cost 44 cts. each. 


0°473 cts. | 0°513 cts. | 0545 cts. 


It will be noticed that the operating expenses are 8 per cent. less in 
the case of a plant using 3'1 watt 600 hour lamps than in the case of a 
plant using 3°6 watt 900 hour lamps. This is equivalent to an increase 
in the net profits of 12 per cent. in the case of an incandescent electric 
lighting company whose expenses are 60 per cent. of the total re- 
ceipts, which is an average relation between the expenses and 
receipts in properly opcrated stations. | 

Attention is 
lamp be increased, or the price of the lamp be reduced, the im 
ance of using the high efficiency lamp rather than the low efficiency 
lamp becomes even more marked than in the present instance. 

Thus, if the average life of a 16 candle-power lamp of 31 
watts be 1,200 hours, and the cost of the lamp be 40 cents, it will be 
found that higher economy will result by Pe gg the lamp at 277 
watts ad candle, which will reduce the life to 600 hours. This is 
shown by the following table : 


For 16 C.P. lamp | For 16 C.P. lamp 
' of 2°77 watts per | of 3°1 watts per 
candle and candle and 
hours average life. hours 
Power... 0°357 cts. 0°400. cts. 
Lamp renewals ose 0°066 cts. 0-033 cts. 
Total cost per 16 C.P. lamp Lao 
when power for 31 watt lamp x cts. 
costs 0°4 cents per hour, and lamps 0-433 ote. . 
cost 40 cents each... à ene 


In all systems having a fairly good regulation and distribution of | 


pressure, and where coal costs from $2 upward for the equivalent of 
one ton of anthracite coal, the 3‘1 watt lamp is the most economic d 
In alternating systems as ordinarily installed, the beep Pe 
pressure is often too great to use the 3-1 watt lamp economically, an 
3°6 watt lamp should be used. Also in cases when the cost of weed 
is extremely low, the 3°6 watt lamp should be used. It will not 
found economical to operate the best makes of lamps at more than 
watts per candle under any conditions met with in practice. ie 
The majority of 16 candle-power incandescent lamps on the gh dt 
day require from 57 to 65 watts ; that is, to have an efficiency of d 
3°6 to 4 watts, and attention is called to the fact that a order to vs 
pare in quality with a lamp of 50 watts with a teed average © 


of 600 howrs, there should be a guarantee of 900 hours Hg 
for the 57 watt lamps, and of 1,500 hours average life 


65 watt lamps, and that even then the consumer will not hy BA 


rating at the highest economy as shown above. Furthermore, 
be borne in mind that by the use of 3°1 watt lamps, 
plant already using 3°6 watt lamps, will be increased 
in the case of a plant using 4 watt lamps, the 
increased 30 per cent, 


rather than lamps which have averaged 
life. alone ie. @ poop. 


per day under extremely 


ed to the fact that if the life of the incandescent — 
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To this another way, it may be said that a consumer having 
a plant using lamps of 31 waits, and changing to lamps of 4 watts, not 
ie the disadvantage due to the fact that he is not operating 
at he highest economy, but he also immediately increases his invest- 
ment, interest, ‘depreciation, &c.; per unit of light obtained, to the 
extent of 30 per cent. and subjects his dynamo to an overload of 30 per 
cent. with consequent greatly increased trouble and expense due 
entirely to the use of the low economy lamps, but frequently attributed 
to a defect in the dynamo as it is there that the overload manifests 
itself. 


PARLIAMENTARY NOTES. 


CENTRAL Lonpon Rarcway 


In the House of Commons on Thursday last week, on the order for 
the consideration of this Bill, which has come down from the Select 


188 
~*~ 


ttee, - 

Mr. Sruart rose to move the first of a series of amendments with 
reference to the running of workmen’s trains on the proposed rail- 
way. He said that the Select Committee had inserted a provision 
for the running of three workmen’s trains before seven o’clock in the 
morning, and three more after six o’clock in the evening. These 
trains were to run the distance of six miles at the uniform fare of 1d. 
The reason of the: amendments, which he had on the paper, for in- 
creasing these facilities was that the class of persons who would avail 
themselves of these trains were not ordinary artisans and 'abourers. 
They were mostly messengers, under-clerks, and warehousemen em- 
ployed in City warehouses and offices, who were in no better position 
than day labourers, but who did not begin work, as a rule, till after 
eight o'clock. The morning trains as provided by the Bill would not, 
therefore, be a great convenience to them. His\ first amendment was 
to change the three trains provided by the iBill to six. It was 
objected that that number was exceptionally, great; but it was 
justified by the fact that the trains on the Central London Railway 
would be very short, and incapable of accommodating more than 150 
third-class passengers. It was said that the railway wouid receive 
no compensation for the obligations thus imposed; but it was to be 
remembered that the company had paid nothing to the inhabitants of 
London for their tunnelling rights. When the District Railway was 
constructed no less than £200,000 was 
under the Embankment. He moved to leave out “three” and insert 
“ aix.” 

Mr. HoweLL seconded the amendment. He thought it effected a 
very reasonable extension. | s | 

Mr. Barron regretted that the chairman of the committee was not 
present to explain the reasons which had induced the committee to 
come to their decision. If the company were only able to carry a 
small number of passengers in each train, it must be evident that it 
would be much more difficult for them to cover working expenses. 
The committee had been bound to take into consideration the enor- 
mous expense which was necessary for the construction of the rail- 
way, and the committee felt that they had no right to ask the 
company to concede more than three dois, trains. The railway, 


if constructed, would relieve the congestion of traffic in Oxford Street | 


aid the City, and if unreasonable obligations were laid upon the 
company the railway would, in all probability, not be constructed at 
all. He hoped that the House would maintain the committee in their 
decision. 


Mr. Isaacs said that, though the District Railway paid £200,000 
tunnelling under the Embankment, that tunnelling itself would 
ve been impossible, had not the Embankment first been constructed 
on the old foreshore of the river. It was very easy to appear as the 
friend of the working classes when it only involved putting a hand 
into other persons’ pockets. The obligation of providing three trains 
for workmen in the morning and in the evening was as much as could 
be reasonably expected. These six trains practically meant 12 unre- 
munerative trains, for, at the hours at which they were run, they 
would generally be empty on the return journeys. 
Mr. Gies also opposed the amendment. 
Mr. Ganz said that no fact had been laid before the House which 
justified the imposition of a heavier obligation than had been im- 
sed by the committee. The committee in what they had done in 
‘als case had gone considerably beyond anything previously done 
under similar circumstances, and in all fairness, before an additional 
burden was placed on the company, very strong grounds should be 
shown for doing so. He was in hearty sympathy with the spirit of 
proposal to place all the privileges they fairly could within 
reach of the working classes, but there must be a reasonable limit, 
and in this.case the proposed increase in the number of trains was, 
in the circumstances, unreasonable. Jt 
Mr. CouRTENEY would suggest to the House whether it could alter 
the decision of the committee in this matter with any feeling of sclf- 
pect. The members of the committee had had before them all the 
Cence and circumstances in the case; they were assisted by an 
eminent officer of the Board of Trade, backed by all the knowledge 


= experience of that board in connection with railways, and they | 


asked tately came to the decision reported. Yet the House was now 
ed, Without any means or opportunity at the moment of examining 
the facts, and really any basis to go upon, to depart from that 

on. He sincerely hoped the House would not do so. 

Mr amendment was negatived. | 

a STUART then moved the second amendment, to the effect that 
80 Ve at which the trains should run in the morning should be 
ra instead of 7. He contended that this amendment was not 
ois » the objections urged inst the previous one, because it 
tion ot ene no additional obligation on the company. The popula- 
pherd’s Bush included a large number of persons, such.as 


paid for the right to tunnel 


clerks and porters in City warehouses, messengers, &c., who did not 
go to work until 8 o’clock in the morning, but who were of the working 
classes quite as much as mechanics,.and labourers, and it was for the 
a of those men in the suburbs that he moved the amend- 

Sir M. Hicxs-BEACH said he heartily agreed with every word the 
Chairman of Committees said a few minutes ago. All matters con- 
nected with the Bill had been enquired into by the Select Committec, 
and he trusted, in the interest and safety of the public, that the 
House would not alter the hour that had been fixed by them. 

- Mr. Barron opposed the amendment. | | 

Mr. O. V. MorGan said the amendment would entail no additional 
expense on the company, but would confer an immense boon. on a 
large number of persons who would use the railway. He hoped, 
therefore, it would be adopted. 

Mr. HoweLz said the men referred to by the hon. member for 
Shoreditch belonged in every sense to the working classes, and needed 
the accommodation proposed quite as much as mechanics and 
labourers did the earlier trains. Moreover, the more trains the com- 
per ran the more likely they would be to make the line pay, and he 

lieved the extension of the hour to 8 o'clock, as proposed, would be 
largely to their advantage. | | 

Mr. ADDISON — against the House being called upon in the 
absence of evidence and full information to alter the deliberate 
au 2 of a committee who had thoroughly enquired into the whole 

Dr. CLARK said it had been admitted that the particular point in 
question did not come before the committee, and, therefore, he 
thought the House was free to deal with it. The matter was onc :f 
public interest, for it was of great importance, for sanitary and other | 
reasons, that every facility should be given to the working classes to 
enable them to live in the suburbs. He supported the amendment. 

The House divided, when the numbers w 

For the amendment... ... 

The amendment was therefore rejected; and the Bill ordered for 
TELEGRAPHISTS. 

In answer to Mr. LENG, ; | 

office is regulated by the number of first-class duties to be performed 
at that office. The maximum salaries are regulated by the importance — 
and position of each office, and the cost of living in the different 


_ towns. The hon. member gives certain figures showing the numbers 


of the classes at five towns. The reason why the numbers were so 
fixed at the last revision was because the figures represented the 
number of duties at that date. A continual process of adjustment is 
necessary as business develops, and several of these towns will come 
under review. Nottirgham and Sheffield are much more important 
offices than Dundee, and this is the reason why the maxima are 
greater there. I am advised that the duties on the postal side at 
Dundee require the higher appointments, and that the vacancies 
occurred on the postal side. ; 


THE Boy MESSENGERS AND District SERVICE COMPANIES. 


Dr. CAMERON asked the Postmaster-General to explain to the 
House the nature of the arrangements into which he had entered with 
the Boy Messengers and District Service Companies for the carrying 
on of their business under license from the Post Office. 

Mr. Rarkss: In reply to the hon. member, I have to state that the 
arrangements in question are as follows:—The Postmaster-General 
grants licenses for the electric call system in London (such system not 
to include telephones), and, if requested, to connect the offices of the 
company.or other persons licensed with the police stations and fire 
brigade stations on the same terms as those in force in private wires. 
The license to be for 12 years, and a royalty of £25 per annum and 
2s. 6d. per instrument to be paid by the licensees. e company (or 
other licensees) will act as agerrts of the Postmaster-General to deliver 
single letters stamped with the penny rate of postage, provided that- 
a messenger of the Ty may carry any number of letters (not 
exceeding six) handed in by the same sender. The company is not to 
make collection of letters. The costs of the legal proceedings have 
been ordered to be paid by the companies. I should, perhaps, add 
that a private Bill promoted by the Boy Messengers’ Company has 
been withdrawn. 


THE TELEGRAPH STAFF. 


In answer to Dr. Kenny, 

Mr. Rarkss said: In reply to the hon. member I have to state that 
I have,before me now the cases of the Dublin and Edinburgh tele- 
graph. staffs. Some important questions connected with them have 
arisen, which present difficulty and require careful consideration. 
Until the difficulties are removed I can come to no conclusion, and I 
am therefore not in a position to say more than that I am giving to 
the subject my earnest attention, and shall endeavour to settle it as 
soon as practicable. I fear I can at present make no promises as to 
dates of commencement. | 


LONDON COUNTY COUNCIL. 


| | CENTRAL LONDON Ramway Bizz. 
The Parliamentary Committee reported on this Bill They said 
the Bill, as amended by the Select Committee of the House of Com- 


mons, was considered on the 16th inst., and the next step was the 


third reading. They reported on April 7th the decision of the 
Select Committee with regard to the preamble, and especially referred 
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to the fact that they had refused to entertain the question raised in 
the council’s petition of the ultimate purchase of the undertaking by 
the local authority. They had considered to what extent the opposi- 
tion of the council to the Bill should be carried in the House of Lords, 
and, having regard to the decision above ‘mentioned as to purchase, 
they did not think it advisable to raise the question again. They 
were of opinion that the opposition should be limited to the protec- 
tion of the council’s gen interests, and to securing the insertion of 
any alterations or additions which might be necessary in the clauses 
of the Bill as passed by the House of Commons. They recommended 
that a petition be presented to the House of Lords against the Central 
London Railway Bill, to protect the general interests of the council 
in regard to sewers and other matters, which was agreed to. 


LEGAL. 


Oriental Telephone Company,—On behalf of a holder 
of vendors’ shares in this undertaking, Sir Horace Davey, Q.C., applied 
to Mr. Justice Kekewich last Friday to declare the meaning of an 
agreement dated January, 1881. He said this agreement, which 
preceded the incorporation of the company, and formed part: of the 
memorandum and articles of association, ee yey that if the holders 
of preferred shares did not receive a dividend of 6 per cent. for five 
years, any deficiency should be paid out of the profits of the company 
in priority to the rights to dividends of the holders of vendors’ shares. 
For several ycars following the expiry of the five years the directors 

roceeded on the construction of the agreement for which he argued ; 

jut they had since proposed to declare dividends upon the deferred 
and preferred shares alike. This would defer for a considerable time 
the receipt cf the tctal of 30 per cent. He submitted that if 30 per 
cent. was not paid during the first five years of the company’s exist- 
ence the after accruing profits ought to go to the preferred sharc- 
holders, postpcning the dividend on ordinary shares until this amount 
was paid. 

ter Gennes Harpy, for the company, said that since the expiration 
of the five years the company had issued further ordinary shares, 
which were not entitled to the guarantee. The view of the directors 
was that vendors’ and ordinary shares were both part of the original 
capital, and that as such they were now bound to declare a dividend 

r share. 

In the a8 got JUSTICE KEKEWICH, observing that the agreement 
included the holders of ordinary shares then issued or to be issued, 
said he should, as argued by the. defendants, treat all the shares as 
being on the sume footing; in other words, he declared that any 
deficiency in the 6 per cent. for the five years ought to be paid not 
out of the dividend attributable to the vendors’ shares, but out of the 
general profits earned by the company, all the shareholders ranking 
alike as to the amount of dividends they received. 


AN IMPROVED ENGRAVING MACHINE. 


Messrs. TayLor, TAYLOR AND Hopson, of Leicester and 
London, have given much attention during the last few years 
to the development of their patent machinery for engraving 
and ‘for the mathematical division of the circle; and the 
efficiency of the apparatus has been fully attested by their 
receipt of repeat orders from the.manager of the Postal Tele- 
graph Factory, the Silvertown Company, and others of the 
many users. of their machines. The principal features of the 
engraving. machines were descri in the ELECTRICAL 
REVIEW a few years ago, but their general convenience and 
efficiency have been very much advanced by many improve- 
ments in detail which experience has suggested. : 

The capacity of the machine for engraving upon articles of 
large dimensions has been much increased by the re-arrange- 
ment of the frame, so that it is now possible to engrave the 
rims of wheels and drums of several feet diameter. | 

A new pattern vice has been added to the attachments for 
securing articles to be engraved. | 

A very perfect system of sharpening cutters is adopted, so 
that there is no difficulty in engraving even vulcanite 
without raising a burr ; and thus, while machine engraving has 
the merits of great ncatness, accuracy, and cheapness, it also 
obviates the difficulties always attending the subsequent 
finishing of surfaces which have been engraved by hand. 

A patented gear is used to feed the cutter to its work, and 
to ensure uniformity in the depths and thicknesses of cuts, 
even on curved or other irregular surfaces. 3 

The prirciple upon which this acts is that of advancing 
the cutter any fixed distance below the surface engraved ; 
the distance being adjustable by a stop, and means being 
provided for quickly withdrawing the cutter and replacing it 


À 


to cut each new letter or character the same fixed depth Fe : 


measured from the surface. 
In connection with the numbering of scales and dink 


attachments are made for circular mathematical dividing, and 


| 


Hi 


| 

Hit 

| | 


| 


recently a complete circular dividing engine has been placed 


on the market. 


_ The racks of the revolving tables for dividing are cut ins 
machine kept sacred to that purpose, and the makers ca 
guarantec a high degree of accuracy. 


NOTES. 


Barnet Electric Lighting.—Messrs. Henry 
Joel & Co. are-at arbitration with the Barnet Local : 

for damages for breach of agreement. The pe to 
support Messrs. Joel’s application for a license or provisions! 
order, and this was clearly set forth in the contrat 
although the Board of Trade pressed, and they (the 10 


- Board) also pressed, the firm’ to obtain: Parliamentary 


| license, # 
wers, yet after Messrs. Joel had prepared their license, * 
the the Barnet Local Board rescinded thei 
own resolution and refused.to give their consent. . ps 
Joel & Co. have tried every year to obtain these es 
of course now their contract is expiring it is too late. 

is said to be the real misfortunc and the main cause of BO: 
success at Barnet, and Messrs. Joel are now going for vet 
pensation. ‘The moral of this, to electric light engineer 
— Put not your trust in local boards or town autho 
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-Bleetric Lamps for Miners.—There will be an exhibi- 
tion of miners’ electric safety lamps at the annual meeting of 
the Federated Institution of Mining Engineers, to be held in 
London at the end of May. | FR 


‘Fatality at Bath Electric Light Works.—A sad 
accident at the Bath Electric Light Works 
recently. A man named George Phillips, an engine driver, 
ascended a short ladder resting upon the engine for 
the purpose of lubricating some parts of the machinery, 
mounting about three or four steps, and standing with 
one foot on the ladder and the other in the air. The 
ladder slipped on the top a few inches to the right, and 
Phillips attempted to step back to the ground beneath. In 
doing so he probably miscalculated the distance, overbalanced, 


and fell upon the eight ropes which transmit the power from — 


the engine to the dynamo. He was immediately drawn 
under the fly-wheel, the ropes were thrown off, and the engine 

ped. The: ladder, during the whole of this time, re- 
mained standing, and had Phillips maintained his position 
upon it no accident would have occurred. On being removed 
from under the fly-wheel, he was found to have sustained 
severe injuries, although.beyond a scratch upon the face, no 
external wounds were noticeable, and. shortly after his ad- 
mission to the Royal United Hospital he died. Phillips had 
been in the employ of Mr. Massingham for several months. 
He leaves a wife and one child. 


Proposed Electric Lighting in Manchester. — The 
Electric Lighting Sub-Committee of the Gas Committee of 


the Manchester Corporation have prepared a report with re- 
ference to electric lighting to be presented at the next 


meeting of the Council. The report says :—“The sub- | 


committee have had interviews with numerous eminent 
electric engineers connected with different companies, have 
also inspected several electric installations, and have obtained 
valuable information ; but the opinions and methods have 
been found to be so diverse, and the plant so varied, that it 
is difficult at present for the sub-committee to come to any 
definite conclusion, or to recommend to the Gas Committee 
the course to be pursued in carrying out the provisional 
order, The result of your committee’s inspection and 
enquiries is to convince them that the utmost care will be 
necessary in carrying out the electric lighting order; and 
they respectfully suggest that in the initial stages, with view 
to obviate mistakes as far as possible, the best professional 
and disinterested advice should be sought to draw up a com- 
plete scheme including the most efficient, modern, and econo- 
mical appliances for the carrying out of such order. They 
are of opinion that such full information is indispensable, 
and under these circumstances the sub-committee desire the 
authority of the General Committee to take such steps as 
are iry to carry out these views. It was resolved that 
the Council be recommended to pass the following resolu- 
tion: That the report upon electric lighting now presented 
to the Gas Committee be approved, and. that the same be re- 
ferred to them with full power to take such measures as in 
their judgment may be required to give effect to the recom- 
mendations and suggestions contained therein, and to adopt 

a carry out such other arrangements as may in their 


opinion be necessary and desirable in carrying out the Elec- 
trie Lighting Order of 1890.” . 


antic Lighting at Exeter.—The dispute between 
r electric light or and the Town Council with regard 
the earliest period at which the latter authority should 
ve the option of purchasing the company’s undertaking 

een arbitrated upon by the B of Trade. The 
council named 21 years, and afterwards 25 years, as the 
Ye period, but the directors stood out for 28 years. As 
LD: Was no prospect of an understanding being arrived at 
ite was referred to the Board of Trade, which has 
Lu in favour of 26 years being the earliest date, when 
wit uncil would have to buy the plant as a going concern, 
“40 amount equal to five years’ net profits as goodwill. 
second period the Board of Trade fix at 34 years, when 
the Rare net profit would have to be paid as goodwill. If 
biome ‘raking is not bough, then the corporation can 
42 Yes Proprietors at the end of the first term of the order, 

“ars, without paying anything for. goodwill. | 


Transformers and Spiritual Chameleons.—This is 
the title of a new work by Major-General H. Aylmer, and 
we naturally thought that the vexed question of. whether 
open or closed circuit transformers are best would perhaps be 
solved, but Mr. Swinburne can fancy our editorial feelings 
when we found that it was only one of a series of recent 
religious publications, and that the transformers were not of . 
the genus “ Hedgehog.” | 


Electric Pumping Plant at Nunnery TE 
electric plant which has recently been installed at the Nunnery 
Colliery, Sheffield, consists of an Immisch dynamo and 
motor, the current being transmitted from the former to the 
latter by means of a cable a distance of 3,500 yards. The 
dynamo is compound-wound, and gives 22 ampères at 420 
volts, the speed being 880 revolutions. It is driven by the 
fan engine, the ait being obtained by means of a counter- 
shaft with pulleys, driving two leather link belts. The 

wer required to actuate the dynamo at full load is 22 
Levens The large driving shaft is geared to the 
engine by a spiral form of friction clutch, and 37 revolutions 
per minute of the engines give a speed of 880 revolutions of 
the dynamo. There are two 7/16 bitumen. insulated cables 
leading from the dynamo to the motor. The power 
from the underground motor is transmitted by means of a 
leather link belt on to a countershaft, which has spun gearing 
of 54 to 1 on the pump shaft. The pump is a three-throw 
ram pump, and delivers 50 gallons of. water per minute 
through 2,000 yards of 4-inch pipes with a head of 385 feet, 
this being equal to 6 H.P, in the water, neglecting friction 
in the pipes. The cables are taken down the shaft in pipes, 


* and are fixed to the props in the pit with wooden clamps. 


They are quite slack, so as to enable them to give way in 
case of a fall of roof. | 


Telephone Subscribers’ Grievances.—On Wednesday 
last week a meeting of subscribers to the telephone was held at 
the Cannon Street Hotel “forthe pu of taking such — 
as might be deemed necessary” in their own interest. 1 
Hastie, who had convened the meeting, was voted to the 
chair. He explained that he had an office telephone at £20 
a year, and a private one at his house for £12. Many in 
answering his circular had complained. of an ineffective ser- 
vice, but he had a very good service at a very high price. 
It was absolutely necessary to have the telephone, and. he 
thought they should demand a reduction in rental to £12 a 
year as a maximum. He had received subscriptions of 5s. 
each in support of .the movement to the extent of £98, re- 
presenting as near as possible 400 members, and believed it 
would be possible to get half the subscribers to the United 
Telephone Company to join. He — they should form 
an association to which members could address complaints. 
In a letter which he had received in answer to a communica- 
tion from the Postmaster-General there was this pa ph: 
“ As to any action which the Post Office itself might be pre- 
pared to take, I am to say that the Postmaster-General could 
not be indifferent to a clearly expressed and general demand 
for the establishment by his department of a telephonic ser- 
vice in London, but that he + aac it as premature at pre- 


‘sent to state what the charges for such a service would be.” 


That showed quite plainly that if the telephone company’ 
would not do what t ey should, the Post Office would take 
up the matter. Mr. R. W. Leage thought the charge for 
an ineffective service was excessive, and Mr. G. Clarke said 
that his firm had inquired of country customers and found 
that in the provinces the rentals wey the reduced from £20 
to £15, and in some cases to £5 a year. It was further | 
mentioned that in Berlin the charge was £7 per annum for 
a much more effective service than that obtained in this 
country. After further discussion the meeting, which was 
a large and representative one, decided to support “ an asso- 
ciation for the protection of the subscribers to the National 
Telephone Company.” On a motion that a committee should 
be appointed, speakers complained that prevarication was 
often indulged in when subscribers were anxious to get “on” 
to any business house. A committee was nominated, and it 
was agreed that it be an instruction to endeavour to obtain 
the concession of direct communication between subscribers’ 
offices and Paris. 
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Telephone in Melbourne.—Telephone subscribers in- 
crease rapidly in Melbourne. In 1889 they numbered 1,670, 
and the receipts were £25,236; in 1890, 1,903, and the 
revenue was £29,000. 


Electric Lighting at Southampton.—The contractors 
for the Southampton Electric Light and Power Company 
have, by way of influencing business, resolved to supply the 
first 50 consumers with the electric light free of charge from 
the date of opening, April 27th. 


Electric Lighting at Poole.—At a meeting of the Town 
Council last week, a letter was submitted from the Board of 
Trade with reference to a proposal made by the promoters of 
the Poole and Bournemouth electric lighting provisional 
order. The board stated that they would be glad to be 
favoured with the observations of the urban sani autho- 
rity on the subject at their earliest convenience. The com- 
pany proposed to form a local syndicate for the district, and 
asked the council for their consent, which was granted. 


The Use of Electricity in the Suez Canal.—The 
British Consul at Port Said, in his report gives further 
statistics, showing how rapidly the electric light is being 
adopted to shorten the passage through the canal. To take 
extreme examples, we find for the nine months of 1887, when 
the regulations came into force, that 395 used the light, 
while last year it was utilised by 2,836 out of a total of 
3,389 vessels passing through. Most of the vessels obtain 
the apparatus from the shipping agents at Port Said at a 
uniform rate of £10. ; oe, 


auf 


Electric Light at Dunston Flour Mill.—The Co- 
operative Wholesale Society’s flour mill at Dunston-on-Tyne 
has been lighted throughout by Messrs. Ernest Scott and 
Mountain, of Newcastle. This installation is the largest in 
a flour mill in the United Kingdom, and is very complete in 
its details, the total installation consisting of about 600 


16-C.P. incandescent lamps. The generating plant consists 
of three vertical engines, two of which are compound, and 


each capable of working up to from 60 to 70 indicated horse- 
power. The third engine has a single cylinder, and works 
up to 15 horse-power. The two larger engines drive on to 
two of Messrs. Ernest Scott and Mountain’s Tyne compound- 
wound self-regulating dynamos, each constructed to run, 
when lightly loaded, 400 16-C.P. incandescent lamps, but is 
capable of working up to 600 incandescent lamps in case of 
emergency, so that under ordinary circumstances one dynamo 
and engine would be powerful enough to feed the whole of 
the incandescent lamps ordinarily used. When the whole of 
the lights are oa both engines and dynamos will be 
run lightly loaded, and in case of a breakdown occurring, one 
engine and dynamo would then be able to carry the whole load, 
The jetty and mill-yard -is lighted with ten 2,000 C.P. Tyne 
arc lamps, the current being supplied by a compound-wound 
Tyne dynamo, driven by the small vertical engine. By a 
special method of dividing the circuits, the different portions 
of the mill are independent of each other, and can be switched 
on or off by the dynamo attendant from the engine room, 
and in the event of any accident occurring to any of the cir- 
cuits, this would not affect the general lighting of the mill. 
A very complete system of electric bells has also been fitted 
by the same firm. There are in all 30 bells with 5-inch 
gongs and two bells with 9-inch gongs. The small bells 
are placed in the different departments throughout the mill, 
the two large bells being placed in the engine room. When 
it is proposed to start the engine the engine driver presses 
the push which rings the whole of the bells in the north 
mill, and a second push rings the bells in the south mill. The 
men in charge of the various gs romquand then ring back to 
an indicator, when the engine driver sees that all the drops 
are down he knows everything is clear, and his engine can 
be started. In the event of an accident, a man in any por- 
tion of the mill can ring one of the large gong bells, when 
the engine is at once stopped. The installation throughout 
has been carried out in a most complete and satisfactory 
manner, and has given great satisfaction to the officials. con- 
nected with the — society and their engineer, Mr. 
John Thompson, under whose supervision the work has heen 
_ carried out. 


Electric Light in Bombay 


lighting the streets of Bombay by electricity. 


The Compensation Case.—The compensation case men. 
tioned in our last issue, brought by the 
against the South-Eastern Railway 


an award of £7,000. 


—There. is Some. talk of 


ochester Com 
Company, has resulted in 


Lectures on the Dynamo.—Prof. Silvanus Thompson 
continued his lectures at the Royal Institution last Satyr. 
day. The lecturer dwelt chiefly on the design and constrnc. 


tion of modern dynamos, and t 


circuit. 


e principle of the magnetic 


0.S.A. Association.—A smoking concert will take place 
this evening at Mason’s Hall Tavern, Basinghall Street, at 


force. 


assemble in 


tion for the establishment of telephonic and telegraphic 
communication on the coasts between all coastgu 


signal stations. It is certainly necessary that steps should 


and 


be immediately taken to give greater facilities for the more 
speedy employment of lifeboats and rocket apparatus. 


The Fire at West Drayton.—Owing to the disastrous 


fire which occurred at the beginning of the year in the West 
Drayton works of the Electrical Engineering Corporation, 


Limited, it has been resolved to go into voluntary liquida- 


tion with a view to reconstruction. The damage was esti- 


mated at £21,000, but one of the fire offices contests the 


claim ; at the best it is 


siderable loss. 


7.30 o'clock. “A good programme has been provided, and 
we hope that members and their friends will 


Coastguard Communication.—lt is said that Sit 
Edward Birkbeck has given notice in Parliament of a resoki: 


expected there will be a very con- 


Oil Insulation for High Tension Trazsformers— 


Prof. Elihu Thomson remarks that reference is made to the 


use of oil in converters, in connection with the accounts of the 
high-pressure experiments of Mr. C. E. L. Brown, at the 


Oerlikon Works. It may be interesting to our readers to 


learn that the use of oil in converters was the subject: of a 


patent applied for by him on May 9th, 1887, or about four — 


years ago, the number of the United States patent being 


428,648. 


An Entirely Novel Proposal.—A certain J.T. N 
has written an tite in a recent number of. the English 
Mechanic, under the heading “A New Bi-Metallic Con- 
ductor.” As an instance of much-ado-about-nothing, 
written by a writer who must have kept his eyes. and 


ears fast closed for some years 
affords an excellent example. 
approaching in strength that of 


t, the article in question, 
The idea of compound wire 
steel with the conductivity of 


copper is ancient history ; as almost every telegraphist knows, 
it oe first put forth où À carried into effect by Siemens, and 
more recently. a line of compound wire manufactured by 
electro-depositing copper on a steel core was erected for tele 
phonic purposes between New York and Chicago, à. fact 


which is pretty generally known. 


the present day so little of this compound wire ? 


simple reason that hard drawn cop 
object in view far better than anyt 


ferred towe are informed that “An entirely novel pro 
recently been made by a French engineer—Mons. 
Martin—which, it is alleged, is likely to become ra 
widely adopted, since it refers to a really practica 
of the problem of wire conductors, and is nob var 
‘another new scientific nostrum.’ Mons. Martin has 
a compound or bi-metallic wire, which consists of a steel © 
sheathed in copper. This, it is said, combines the desir 


advantage of lightness, high mechanical 


Why then do we hear at 
For 

r is found to answer the 
ing else. In the article re- 


ouard 


idly and 


solution 


resistance, 


cheapness, with a sufficiently low resistance to current for 
ordinary practical purposes. The figure (a section © | 


will give our readers at once a clear i 


which, like so man 
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The St. Cecilia Orchestral Society.—This society 


“(Central Telegraph Office) has announced an orchestral and 
a smoking concert for Saturday, May 2nd prox., to be 


held at Anderton’s Hotel, Fleet Street. This entertainment 
will practically wind up what has been a busy and successful 


season. 


Stolen Correspondence.—Messrs. O. Berend & Co., of 
61, Fore Street, E.C., have; had to charge two of their 
employés with stealing letters from their letter-box, and as 
they have reason to believe that some hundreds have been 
destroyed, they are issuing a circular requesting anyone who 


may have sent them a communication of any kind without. 


receiving a reply to report the circumstance to them at 
once. | 


The Electric Light in Birmingham.—The Mayor of 
Birmingham formally opened the works of the Birmingham 
Electric Supply Company on Wednesday. It is the first 
public installation in the town, and was erected under the con- 
cession obtained by Messrs. Chamberlain and -Hookham. 
The installation has been designed and the erecting super- 
intended by Mr. J. C. Vaudrey, upon similar lines to those 
which have proved satisfactory in Liverpool. The hoiler 
house is 41 feet by 77 feet, in which t steel Lanca- 
shire double-flued boilers have been erected, each 28 feet 
long by 7 feet 6 inches diameter. Seatings and flues have 
been built for double the number. The generating room 
contains three steam dynamos, with complete foundations for 
four further plants. Each dynamo is capable of supplying 
1,500 16-candle-powey incandescent lamps. The dynamos 
are worked by “ Willans ” engines, erected on the same bed 
as the dynamo, and which, with a steam pressure of 120 lbs., 
run at 350 revolutions per minute. The current is distri- 
buted through 12 pairs of feeding mains, which supply the 


various distributing lines in the district. There is also a 


battery room, in which a number of Crompton-Howell accu- 
mulators are in process of arrangement. The mains used are 
on the Crompton and Callender system. Between the service- 
box and the consumers’ premises there is a lead “ cut-off,” 
which fuses and disconnects the service in case of any acci- 
dent leading to an excessive current. Inside the premises of 
consumers the services are laid under the insurance rules, 
and the current is measured by meter. The meters will be 
tested under the supervision of the City Council, who have 
appointed: Mr. Henry Lea as their inspector under the elec- 


ne order. The charge for the light will be 8d. per 
unit, 


A Possible Coincidence.—There is one point to which 
we did not allude in our Editorial note last week when re- 
pying to Mr. Elmore’s choice example of the “ Polite Letter 

riter,” and to this we will now hark back. He made 
mention of the “ Marchant” engine, but it will probably 
turn out that this was an ill-advised step, for it is curious to 
note how at times things which appear utterly dissimilar bear 
a strong family likeness in at least one respect. The 
wonderful economic results said to be lues trom that 
motor were arrived at by means of a brake which gave in- 
correct representations. Two of our friends who tested the 
engine for us with Marchant’s own apparatus, as was stated 


at the time were, with a number of excellent mechanical — 


‘engineers, deceived, and we fathered the mistake. No long time 
élapsed, however, as Mr. Elmore possibly remembers, before 

error into which we were led was discovered, the engine 
placed unreservedly in our hands, proper tests made by our- 
selves, and the absurdity completely exposed in the REVIEW 
and in Engineering, whose well-known representative accom- 
panied us to see the last act in that farce. That is how we 


“boomed” it. Now, although we do not say that the Elmore . 


ess per se is not genuine, i.e., that copper is not deposited 

it, we do insist that, unlike the case of the Marchant 
engine, we have not in this instance made a mistake, and it 
— be well for Mr. Elmore to bear in mind the fate of 
Le so-called revolution in steam motors which he has 
sn ad fit to unearth and the share the ELECTRICAL 
VIEW took in bringing it about, fortunately before the 
nvesting portion of the British public was fleeced by taking 
E in either English or foreign Marchant Companies. The 
the Ore process is dubbed revolutionary by its advocates ; 

time cannot be far distant when the phases through 


Which it has yet to go will be completed. 


Damaging Insulators.—Two boys were fined 15s. 6d. 
at the Warrington Sessions for telegraph in- 
sulators. 


The Brush Electrical Engineering Company.— 
His Grace the Duke of Marlborough has accepted the posi- 
tion of chairman of the Brush Electrical Engineering Com- 


pany, Limited, in succession to Lord Thurlow, who has 


resigned his seat at the board of that company. 


Crystal Palace School of Engineering.—Sir Douglas 
Fox presented the certificates for the Easter term to the suc- 
cessful candidates last Saturday. The report of the 
examiners stated that the number of students which had 
attended the lectures was 48, of whom 43 were eligible for 
examination and 23 had . The work done in all 
branches of the school is said to be — creditable. Since 
1881 the number of students has nearly doubled. | 


Electric Lighting at Leamington.—The Board of 
Trade will not refuse the applications of the Corporation and 
the Midland Electric Light Company for provisional orders, 
as mentioned in our columns a few weeks ago. Major 
Marindin recently made an inquiry into the causes of di 
pute which had arisen at Leamington ; it is supposed, there- 
fore, that the result of the inquiry is shown in the decision 
of the board. =e 


Electric. Tell-tales.— Messrs. Cox-Walker are at present 
completing the erection of one of their special ink-recording 
electric tell-tales for 28 stations at the Sussex County 
Asylum, Hayward’s Heath, and are extending the branches 
of a similar-sized tell-tale at the Worcester County Asylum, 
Powick, They are also engaged in the installation of the 


electric light at Craig Crook Castle, and in alterations and 


additions to the electric lighting of the North British Dis- 
tillery, Edinburgh. | 


The Jablochkoff Transformer Patent,— The Privy 
Council have fixed May 13th for the hearing of the petition 
for the confirmation and prolongation of the Jablochkoff 
patent. It is many years since the confirmation of any 
patent was granted ; in fact, in the new Act, the clause was 
struck out. But the Privy Council have power to con- 
firm a patent even if prior publication can be shown, 
provided they think the case sufficiently meritorious. In 
this case a description was published in several journals, 
taken from the accounts in France, only a few days prior to 
the filing of the English patent. By a curious accident, the 
cover of the patent is dated May 2nd, which was prior to 
publication, instead of May 22nd, the correct date. 


Life of Incandescent Lamps.—In the manufacture of 
incandescent — success may be said to depend on several 
small points. The exhaustion, we know, must be as com- 

lete as. possible to insure long life and reasonable efficiency. 
Deus the exhausting process it is the usual practice to heat 
the carbon filament to incandescence, in order that all air . 
contained in the substance may be expelled. It has been 
found that if the filament is heated at too early a point 
during the exhausting process it produces a more or less 
porous condition of the carbon, and that a larhp made in this 
manner has neither a very long life nor a high degree of 
efficiency after having been in use for a short time. As an 
improvement on this, the globes are exhausted to as great a 
degree as may be, and in as short a time as possible ; then 
the current is passed through the carbon, and it is brought 
to incandescence for a few moments while the vacuum pump 
is still working. The vacuum pump used in this process is 
wholly mechanical and very quick acting, and is reported to 
be much quicker in its actiou than the mercury wee com- 
monly in use for this purpose. From two sets of ps made 
from similar filaments, a writer in the Stationary Engineer 
has discovered that one set exhausted in the usual way by 
mercury pumps, while the filaments were heated by the cur- 
rent, the other set treated with the mechanical pump and 
the current sent through the filament just previous to seal- 
ing the lamps, showed in the latter case the — efficiency 
and longest life. The reasons for this may be inferred to 
have been that in the former case the filaments were par- 
tially disintegrated in the rarefied atmosphere.—Scientific 
American. 
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‘The Fiske Range Finder.—We have received a copy 
of the report presented to the Ordnance Bureau of the 
United States Navy concerning the Fiske range finder. The 
tests were conducted on board the U.S. Baltimore by 
a committee consisting of Lieut. 8S. H. May, Lieut. H. O. 
Dunn, and Mr. J. B. Patton. After describing the range 
finder, full particulars of which appeared in the REVIEW for 
February 21st, 1890, the committee say that the experiments 
show that the instrument when in good order, and when 
pointed accurately, will give reliable results within 3 per 
cent. in ranges less than 5,000 yards, or at greater ranges 
when adjusted. skilfully ; that it can be easily kept in good 
order when properly installed, and the details corrected as 
suggested at the end of the report, and that with an officer 
to look out for setting up the instrument, it may be worked 
by any two sailors after a little instruction and practice. The 
following suggestions are offered :—That the instrument be 
fully installed and adjusted, and the lead wires cased in 
moulding below decks. That the telescopes be fitted with a 
screw arrangement for focussing, and the telescope supports 
be made stronger. That the range scale be larger if 
sible, and the voltmeters be made in a stronger case. That 
a reliable telephone or speaking tube connect the two instru- 
ments ; unless the telephone is distinct a speaking tube will 
be better. ‘The instruments should be provided with a suit- 
able cover, so that the telescopes, bells, and telephones could 
be left connected up ready for immediate use, and the instru- 
ments entirely protected from weather and accidents. A 
better resistance box with a greater range be placed on the 
voltmeter circuit, and a current reversing key be placed in a 
convenient place near the voltmeter. The bases of the 
pedestals should be larger, with more holding-down bolts, so 
as to make it less likely to be knocked out of position by 
accidents. One of the pin-holes in the head of the instru- 
mert should be made in an adjustable plate, so that it could 
be brought to exactly 180° from the other. 


NEW COMPANIES REGISTERED. 


The Collier Audible Telephone Syndicate, Limited.— 
Capital £9,000 in £100 shares. Objects: To on the 
business of a telephone, telegraph and electric light, heat and 

wer manufacturing and supply company ; to acquire the 
inventions of Mr. A. T. Collier in respect of improved tele- 
phonic receivers and transmitters; to establish, work, 
manage, control and regulate telephone exchanges and elec- 
tric light works; to construct, maintain, lay down, carry 
out, work, sell, let on hire and deal in telephones, cables, 
wires, lines, stations, exchanges, accumulators, lamps, meters 
and engines; and to carry on the business of electricians, 
mechanical and general engineers. Signatories: F. F. 
Mathieson, Bartholomew House, E.C. (1 share); H.S. Staples, 
Spondon (5 shares) ; H. Bishop, 41, Coleman Street, EC. 
a share); H.S. Fisher, Sutton Court, Sutton (1 share) ; H. C. 

alse, 61, Cheapside, E.C. (1 share); A. J. Bowen, 28, Moor- 
gate Street, E.C. (1 share) ; A. H. Collier, New Cross, 8.E., 
(1share). The company forthwith adopts an agreement, dated 
the 2nd ult., between A. T. Collier of the first part, the 
London and Colonial Finance Corporation, Limited, of the 
second part, and W. H. Johnson of the third part. The 
number of directors is not to be less than 2 nor more than 5. 
Qualification £200. Remuneration to be determined from 
time to time at general meeting. Mr. A. T. Collier is the 
first managing director with a remuneration of £400 per 
annum. Registered on the 16th inst. by Leslie, Antill and 
Arnold, solicitors to the company, 1, Gresham Buildings, 
Street, London, E.C. Office, 5 


Carbon Electric, Limited.—Capital, £20,000 divided 
into 3,000 preference and 1,000 deferred shares of £5 each. 
Objects : To purchase Mr. H. J. Chappell’s recipes for the 
manufacture of carbon ; to purchase the plant and machinery 
on his works in Devonshire ; to manufacture and sell carbon 


rods for electric arc lamps, carbon plates for use in electrical . 


batteries and. carbon generally for electrical, sanitary, and 
other purposes. Signatories (with 1 share each): C. HW. 
Biggs, Globe Lodge, Champion Hill, S.E. ; J. C. Cole, 31, 
Snow Hill, E.C.; G. J. Conlon, 60, Warwick Road, 
Kennington ; F. Webster, 7, Stanhope Terrace, N.W. ; 


A, Coleman Street, . 


worth, 48, Lorne Road, Stroud Green, N. ; A. Gowlland, 
Moorgate Street, E.C. The number of directors is not 

less than three nor more than five, the first being H } 
Chappell, G. J. Conlon, J. €. Cole, and ©. H. W. Bion 
Qualification, £125: remuneration, £100 per annum ¢ae 
with £50 per annum in addition for the chairman, The 
first managing director is H. J. Chappell, whose remuneration 
is to be fixed at general meeting. istered on- the ‘Lith 
inst. by Robinson and Stannard, 19, Eastcheap, E.C. Office, 


A. W. Cole; Shanklin Villas, Walthamstow; H. C ‘ 4 


24, Moorgate Street, E.C. 


Berkeley Gas Works, Limited.—Capital, £4,009 ÿ 
£1 shares. Objects: to adopt an agreement dated the 23% 
March, 1891 ; to manufacture, sell and supply gas and light 
in Berkeley and neighbourhood, and to carry on, at or in the 


said borough and tythings, the business of su rer 


electric light in all its branches. Signatories : 
Churchdown, Gloucester (750 shares) ; . Moffatt, C 
down (25 shares) ; H. Moffatt, Kingsholm, Gloucester (393 
shares) ; W. Moffatt, Woodville, Stroud (393 shares) ; Mis 
E. A. Moffatt, nae | (719 shares) ; Mrs. Stein, 45, Ship. 
lock Road, Haverstock Hill, N.W. (393 shares); A. M. 
Moffatt, Berkeley (327 shares). The regulations of Table À 
mainly apply. Registered on the 17th inst. by Moulton and 
Sons, 37, Chancery Lane, W.C. Nés | 


OFFICIAL RETURNS OF. ELECTRICAL 
COMPANIES. | 


The Liverpool Electric Supply Company, Limited. 


_ The annual return of this company, made up to the 9th ul, 


was filed on the 7th inst. The nominal capital is. £200,000 
in £5 shares. The whole of the shares have been taken: 
upon 10,000 of which the full amount has been called a 


upon the remainder £3 per share has been called. . The call 


ffices, 15, Highfield Street, Liverpool. | 
The Crompton-Howell Electrical Storage ec 
Limited.—The first annual return of this company, 
up to the 4th of August, 1890, was filed on the 6th inst. 
e nominal capital is £19,600, divided into 19,000 
ordinary shares of £1 each, and six founders’ shares of £100 
each. 12,007 ordinary and six founders’ shares are taken 
up, and upon 4,007 ordinary shares 15s. per share has been 
called ; £600 is considered as paid on the founders’ shares, 
and £6,000 is considered as paid on 8,000. ordinary shares. 
The calls paid amount to £3,004 10s., and unpaid: to 1%. 
Office, Mansion House Chambers, Queen Victoria Street, E.C. 


The Westminster Electric Supply Corporation, 
Limited.—The annual return of this company, made up, 
the 11th ult., was filed on the 6th inst. The nominal capital 
is £300,000 in £5 shares; 42,953 shares have been taken 
up, upon 100 of which the full amount has been called, and 
upon the remainder £4 per share has been called. The. calls 

id amount to £170,332 and unpaid to £1,835. Office, 2, 

ictoria Mansions, Victoria Street, Westminster, S.W. 


The Vaughan-Sherrin Electrical Engineering Oem 
pany, Limited.—The registered office of this company’ 5 
now situate at 37, Tabernacle Street, London, E.C. | 

The Electricity Supply Corporation, Limited.—Tie 
first annual return of this company, e up to the 6th 
January, 1891, was filed on the 8th inst. e nominal 
capital is £100,000, divided into 9,900 ordinary and’ 10) 
founders’ shares of £10 each. 259 ordinary shares have 
been taken up, upon 209 of which the full amount has bees 
called, and upon the remainder £1 per share has beet 
called. All the calls have been paid, amounting to gi" 
The registered office is now situate at 12, Maiden 
Covent Garden, W.C. 


The Lianelly Electric Light and Power Company; 
Limited,—The statutory return of this company, The 
to the 11th March, 1890, was filed on the 7th inst. 
nominal capital is £15,000, divided into 10 “A” and 14,990 
“B” shares of £1 each. 7 “A” shares have been taken! 
but upon these no ‘call has been made. Office, New 
Llanelly, Carmarthen. 
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The Lancashire and Cheshire House-to-House Elec. 
tricity Company, Limited.—The annual return of this 
company, made up to the 13th January, 1891, was filed on 
the 9th inst. 


19.900 ordinary and 100 founders’ shares of £5 each. 7 
es have been taken up, but upon these no call has been 
made. The registered office is now situate at 15, St. Helen’s 


Place, E.C. 

Liverpool House-to-House Electricity Company, 
e annual return of this company, made u 
the 18th January, 1891, was filed on the 9th inst.. The 
nominal capital is £100,000, divided into 19,900 ordinary 
and 100 founders’ shares of £5 each. 7 shares have been 
taken up, but upon these no call has been made. The regis- 
tered office is now situate at 15, St. Helen’s Place, E.C. 


The Irish House-to-House Electricity Company, 
Limited.—The annual return of this company, made qe 
the 1st December, 1890, was filed on the 9th inst. The 
nominal capital is £100,000 divided into 19,900 ordinary 
and 100 founders’ shares of £5 each. Seven shares have 
been taken up, but upon these no call has been paid. Office, 
15, St. Helen’s Place, E.C. ee 


The Western House-to-House Electricity Company, 
Limited.—The statutory return of this company, made up 
to the 11th December, 1889, was filed on the 9th inst: The 
nominal capital is £100,000 divided into 19,900 ordinary 
and 100 founders’ shares of £5 each. Seven shares have 
beey taken up, but upon these no call has been made. 

The first annual return, made up to the 13th January, 
1891, was also filed on the 9th inst., but no change has 


* been made, either in the shares taken up or in the holders 


of shares. Office, 13, John Street, Bristol. 


The Yorkshire House-to-House Electricity Company, 
Limited._—The registered office of this company is now 
situate at 32, Park Row, Leeds. 


The Northern House-to-House Electricity Company, 
Limited.—The registered office of this company is now 
sitnate at 21, Grainger Street, Newcastle-upon-Tyne. 


CITY NOTES. 


The Metropolitan Electric Supply Company, Limited, 


Tax report of the directors states that the directors have the pleasure 
to submit to the shareholders a statement of the company’s accounts 
for the period commencing the 1st October, 1889, and ending the 31st 
December, 1890. 

The form in which this statement is presented is that prescribed 
by the Board of Trade under the provisions of the Electric Lighting 
Acts of 1882 and 1888, | 

It should be remembered that the period under review commences 
one month after the date when Parliamentary powers were granted, 
and comprises the time during which the greater portion of the com- 
paye works of construction were being carried out. The growth of 

ess may best be realised by comparing the gross revenue for the 


last three months of 1889, which was £2,866 15s. 7d., with the corre- _ 


sponding period of 1890, when it amounted to £10,726 19s. The 
number of lamp connections which, at the close of 1889, were 14,000, 
amounted at the close of 1890 to 48,000. This number has been since 
increased to 58,000, and the demand for the light in the company’s 
districts is steadily on the increase. 

Having regard to the fact that the period under review has been 
mainly one of construction, it is a matter for congratulation that the 
thee 8 income, which was to a t extent the result of the last 

months’ working, has resulted in a profit, which, though a small 
one, gives the strongest grounds for confidence in the immediate 


* The earnings of the first three months of the 

present year are so 
= that the directors have decided to make an interim dis- 
mn on of two shillings per share, which will be paid on the 1st May 


ae company’s stations at Whitehall, Sardinia Street, Rathbone 
» and Manchester Square, are now completed, and their working 
pr far given great satisfaction to the board. It is confidently 
pated that the new station for the Paddington district, the 
ae for which is in a forward state, will be at work in time for 
winter's lighting. These stations, with the mains and other 


plant, will - 
3 capital 4 about absorb the company’s present issue of 


as the demand for electric lighting increases, the directors 

in pre to recommend steps being taken to meet it. 
tors, vis ce with the articles of association, the following direc- 
+ Alderman Sir Robert N. Fowler, Bart., M.P., J. E. H. 
omis and J. ©. Parkinson, Hsq., retire from the board. Sir Robert 
Mr. Parkinson, being eligible, offer themselves for 


The nominal capital is £100,000, divided into | 


ré-election. The directors regret that Mr. Gordon, owing to his in- 
creasing business as a consulting engineer, has considered it advisable 
not to seek re-election ; he will, however, continue to act as one of the 
com 


ny’s consulting ; 
e auditors, Messrs. Deloitte, Dever, Griffiths and Co., retire, and 


offer themselves for re-election. 


ABSTRACT OF Accounts from October ist, 1889, to December 31st, 
1890. 


CAPITAL ACCOUNT. 


Dr. 
To Expenditure per last account sie ike ... 166,132 15 10 
» Further expenditure to December 31st, 1890 ... 207,753 7 8 
£368,016. 9 0 
Cr. . 
By Ordinary shares 367,016 9 0 
» Founders’ ,, 1,000 0 0 
£368,016 9 0 
REVENUE ACCOUNT. 
Dr. £ 
To Generation of electricity, &c. ees 21,040 17 9 
» Distribution of electricity ... FA 60 14 11 
» Proportion of rents, rates, and tax 2,905 19 10 
» Proportion of management expenses... 3,049 9 8 
» Proportion of law and parliamentary charges 20 0 O 
ial © 333 6 11 
» Balance carried to the revenue 186 5 5 
£27,546 14 6 
Cr. | 
By Sale of current per meter, 73d. per B.T.U. … 10,3287 16°1 
»  Undercontracts ... … 15,954 16 1 
, Rental of meters, &c. 1,028 11 
» Transfer fees ... ox 100 0 
» Rents receivable 135 9 
£27,546 14 
Net REVENUE ACCOUNT. | 
Dr. € 6. à. 
To Bank charges and commission  … 23 011 
» Allowance to electric light customers 704 4 7 
» Bad debts bios 159 10 2 
» Balance applicable to dividend on ordinary stock 
or s sive oes 461 10 2 
£1,348 5 10 
Cr. 
By Balance from revenue account  … 136 5 5 
4, Interest on money at deposit 9 3 
» Discounts... 557 11 2 
£1,348 à 10 
GENERAL BaLANCE SHEET. 
Dr. ee s. d. 
To Capital account 368,016 9 CG 
» Temporary loans... 25,000 0 
» Sundry tradesmen and others, on the construction 
of plant, machinery, fuel, &c ‘as . £4014 9 1 
» Sundry creditors on open accounts 4 ics 996 9 7 
» Net revenue account, ce at credit thereof ... 461 10 2 
| | £418,488 11,10 © 
Cr. 
By Capital account  … ane ist den .… 363,886 3 6 
» Cash at bankers 683017 1 
» Cash in hand ... dee 1115 8 
» Sundry debtors for amounts paid on contracts in 
course of completion... dis .. 9,865 13 9 
» Suftdry debtors for current supplied | 10,394 5 10 
» Other né 254 19 5 
» Stores on hand er 7,377 16 5 
» Preliminary expenses 5,052 10 4 
» Deposits (provisional orders, vestries, &c.) 21,814 9 10 


£418,488 11 10 
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Eastern Extension, Australasia and China Telegraph 


Company, Limited, 


Tue thirty-fifth ordinary general meeting of this company was held 
on Wednesday last at Winchester House, Sir John Pender (chairman 
of the company) presiding. 
The notice convening the meeting having been read and the minutes 
of the last two previous ones read and confirmed, 7 
Sir Joan PENDER said: Before asking the shareholders to approve 
of the report he would ge some figures before them, so that they 
might better understand what had been done during the past six 
months. The gross. receipts for the past half year had been £279,095 
against £264,103 for the corresponding | near of 1889, showing an 
increase of £14,492, which was ly due to profit on exchange 
during the temporary rise in the value of silver, and partly to increased 
traffic with Australia. The working expenses had been £74,090 
as against £73,498, an increase of £592, due to various small things 
‘at different stations. The net revenue for the past half year was 
£166,807 as against £146,144 in 1889, an increase of £20,663, which 
was explained by the additional revenue already referred to, and the 
disappearance from the past half year’s accounts of the item £6,500 
charged in former accounts for the interest on sinking funds in con- 
nection with the 5 per cent. debentures paid off last year. The nett 
saving on this account, as mentioned at the last meeting, was £5,000 a 
year. The usual interim dividend had been distributed during the past 
year making, with the dividend_now proposed, a total of 5 percent., 
which, with the bonus of 4s. per share, would make a dividend of 7 per 
cent. After taking from revenue £100,000. upon account of Madras- 
Penang duplicate cable and £1,120 for anew land line at Banjoewangie, 
and additions to staff quarters, there remained a balance of £25,007, 
which had been carrried to general reserve fund, which stood now 
at £495,239. This fund had during the year been credited with 
£65,130 and debited with £280,004. At the end of 1889 this fund 
had amounted to £710,113 interest on investments during the year 
had been £187,876, profit on sale and investments £21,337, and the 
balance from revenue £25,007, a total sum of £775,243. This, less 
the cost of the New Zealand duplicate cable of the Madras-Penang 
and the partial renewal of other cables, altogether £280,000, left the 
fund at £495,239. In addition to this, nearly a million sterling had 
been taken from revenue for cable renewals and duplications since 
the company was formed. The revenue for the past year had been 
the best the company had ever had, the gross revenue, £533,951, 
being £27,458 in excess of the best previous year—1885—when the 
tariffs were in force, which were subsequently reduced by the Berlin 
conference. Referring to the issue of 4 per cent. debentures to 
redeem their 6 per cent., he said he had told the shareholders the last 
time he met them that these debentures were coming on the market. 
They came at a time when the Bank rate was 6 per cent., and every- 
body buttoning up his pockets, and instead of making investments 
realising, the result being that a risky conversion was attended with 
considerable success, the whole stock being taken at par by sharcholders. 
An official quctation had been taken, and they now stood at 5 to 7 prem. 
With the exception of a few hundreds of the 6 per cent. lodged at 
the company’s bankers, they were all paid off. By this operation an 
annual saving of £6,400 had been effected, making, with the £5,000 
already referred to, £11,400. A further drawing of 320 Australian 
Government subsidy 5 per cent. debentures had taken place on the 7th 
inst., and would be paid off on the 1st July. This left £354,000 outstand- 
ing, the original amount having been £640,000. The negotiations so 
long in progress for a reduction of rates to Australia had been brought 
to a successful termination, and the reduction would come into 
force from the lst of May. The agreement was, with Victoria, New 
South Wales, South Australia, Western Australia, and Tasmania. 
The contracting colonies guaranteed the company against one-half of 
a possible loss, and the company risked the other half. The arrange- 
ment was for one year only, but could, and would be, extended if found 
to work satisfactorily, so that the continuance of the reduced 
rates depended upon the telegraphic public giving the telegraph their 
hearty support, and making it a. success. It had been hoped that 
Queensland and New Zealand would take part in the experiment, but 
they had declined, and the tariff to those colonies would therefore 
remained unchanged. Since the oe had been issued, an agree- 
ment had been formally concluded between the company and the 
Indo-European Telegraph Department, by which the guarantee and 
risk were shared between the parties according to their respective 
interests in Australian traffic. The maximum liability of the com- 
pany, if there were no increase of traffic, would be £131,810, of which 
the colonies’ share would be one half, £65,905, the Extension com- 
es A proportion £42,500, and the balance, £23,405, would bedivided 
tween the Eastern Telegraph Company and the Indo-European 
Telegraph Department. Allowing for a 25 per cent. increase of 
traffic, the Extension Company’s liability would be £34,000; a 50 per 
cent. increase would reduce it to £25,000; a 75 per cent to £17,000, 
and 100 per cent. to £8,000. Since the close of the year the Telegraph 
Construction and Maintenance Company had successfully completed 
their contract with the company for the Madras-Penang cable (which 
was 1,388 nautical miles in length), and the Eastern Company’s new 
cable between Suez, Aden and Bombay was being laid, so that the ser- 
vice was now in a thoroughly efficient condition to meet all the re- 
quirements which might arise in connection with the reduced rates 
to Australia. £100,000 had been paid out of revenue towards the cost 
of the Madras-Penang cable, and it was proposed to pay the rest, 
£150,000, from the same fund, as opportunity offered. The present 
length of the company’s system was 15,700 nautical miles of cable, and 
owing tothe policy of renewing and duplicating lines out of revenue, 
instead of capital, these cables now stood in their books at a low figure. 
The keeping down of capital and paying as much as possible out of 
income was thé real root and foundation of success in submarine 
telegraphy. -An additional reason why the reduction of rates should 


be a success was that in Australia every man was inspired mtn 
ideas of becoming a merchant, so that while vie tiga now sp o | 
thousand pounds a year on telegrams would ‘continue to spend à 
much and send more telegrams, a class would also be brought in 


_ who hitherto could not afford to use the telegraph. Three years 


they had been called on to make a reduction in their tariff, involving 
a loss of £65,000, and had recouped themselves in two years. Thejp 
resent reduction would recoup them in a short time, and if success: 
ful would be the beginning of a new era in submarine te] 3 
He must express regret that Queensland and New Zealand had 
aloof. . When, however, they saw it was to their own interests . 
would perhaps join the guarantee. They continued to be on 
friendly relations with the Great Northern Company. Sir John oop. 


cluded by moving the adoption of accounts and report. 


This was carried unanimously. 
The retiring directors and the auditors were then re-elected, and 
a vote of thanks to chairman and directors concluded the meeting, 


South of England Telephone Company, - 


A MEETING of the preference shareholders of the South of England 
Telephone Company was held at Winchester House on Monday las, 
to hear a statement from Mr. T. A. Welton, the official. liquidator of 
the company. There was a very small attendance. — 

Mr. T. A. Wetton said that meeting had been called in a great 
measure that preference shareholders might attend and ask questions 
regarding the debenture stock they had the option of receiving in 
exchange for their shares. Of the whole amount—£70,000—to be 
issued, preference shareholders had intimated to him that they wished 
to receive stock for £46,096, or nearly two-thirds. The balance he 
very probably could dispose of above par. He had brought with him 
the prospectus of a recent issue of £340,000, which showeduati 
important margin of £350,000, to which the present £70,000 would be 
an addition and which might be increased by further additions till it 
was equal to not exceeding one-half of the share capital of the 
National Telephone Company. This £350,000 required an income 
of £15,750, and with the £70,000 added, it would require an income 
somewhat larger. The net revenue for 1890 was £185,000, outof 
which large sum the interest—a little over £20,000—would be paid. 
The most powerful argument he could adduce was, that various able 
financiers were preferring the debentures to cash. Mr. Morrison, for 
instance, who was known not only to be very wealthy, but a’ 
exceedingly shrewd man, had taken his issue of over 7,000 debenture. 
shares. In issuing the debentures in this manner his object had been 
to prevent the necessity being thrown upon him of realising them all 
at. once in the market, which might have Cm their value. 
The debenture stock was not quoted on the Stock Exchange, but would 
be shortly. ‘ | ; 

In ro À to a question, Mr. T. A. Welton said the stock which was 
at present quoted stood at 103. He quoted a few more cases of 
shareholders who were exchanging for debentures and added that 


_ those who did net apply within a very few days would be paid in 


cash. 
This concluded the meeting. 


Reuter’s Telegram Company, Limited.—The report of 
the directors states that the net profits for the year ending December 
31st last, after payment of directors’ remuneration, current expenses, 


and deducting rebate on unexpired subscriptions, amount to 


£4,594 7s., including £113 4s. 6d. brought forward from the last 


account. An interim dividend of 4s. share was paid in October 
last, and the directors now recommend a further dividend of 4s. pe 
share, making a total distribution for the year of 5 per cent. ins 
will absorb £3,691 2s. 6d., and leave a balance of £903 4s. 6d. to be 
carried forward. 


The West India and Panama Telegraph Company, 
Limited.—For the half-year ended December 31st last, the director 
recommend dividends of 6s. per share on the first and second pre 
ference shares, and 9d. per share on the ordinary shares. A further 
payment of 28s. 6d. per share on the second preference shares is als 
to be made, being the baiance of arrears of dividend. 


The London Platino Brazilian Telegraph Company, 
Limited.—The board have decided that, after placing £6,000 tot 
reserve fund, the directors will recommend at the forthcoming meeting 
a dividend of 5s. per share, free of income tax, making 
interim dividend paid in November, a distribution of £44 per cent. 
per annum for the year 1890. | 


The West Coast of America Telegraph Company, 
Limited.—The offices of the above company have been removed to 
120, Cannon Street, London, E.C. | ; 


TRAFFIC RECEIPTS. 
The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
past week amounted to £5,7 
The City and South London Railway Company. Gross receipts for the 
ended April 19th, £816; aggregate receipts for half year £11,729. 


for the 

The Western and Brazilian Telegraph Company, Limited. The receipts 

week ending April 17th, feat, after deducting 17 per cent. of the fn 
receipts payable to the London Platino-Brazilian Company, were 


the hal! 
The West India and Panama Telegraph Company. The receipts for 
peus ended April 15th a show an increase of £21 as compared with 
- the corresponding period o 


| 
= 
| 
| 
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: SHARE LIST OF ELECTRICAL COMPANIES. 
Closi =" Closing Business done 
Stock or tii d 
Name. Share. |, ( april 38, 23, 
250,000/| African Direct Telegraph, Ltd., 4 C., » Deb. Regd. and to Bearer 100 | 3 
uccess. 1,381,380/| An American Prefered aot | +3 À 
2,809,310/ Stock 11—114 | 11— 11} 1g | 11 
d stood 2809,310/| Do. do. erred 10 114— 12 11j— 12 114ÿ | 11 
n oO. c eee eee 
Do. do. 5 c., 2nd Series, repayable i in June, 1906 .. 100 103 —107 ree 
63,416 | Brush Electric Engineering , Nos. 1 to 63,416 
63,416 Do. su cum. ‘Nos. 1 to 0 63,416 
Ci and South n on Way, Os. eee eee > 54 eee ". 
de 1.216.000 etd Cable, Capital Stock ene - $100 108° —110 108 —110 108% |. 1084 . 
224,850 | Consolidated Construction and Maintenance, Limited 14/- 
20,000 | Crompton & Co., Ltd, 7 p.c. Preference — Nos. 1 to 20,000 Stock a. — a. ‘à — ui Ni + 
16,000 | Cuba Telegraph, Limited | | ~ 173 
6,000 Do. do. 10p. c. Preference 0 74 
nglan i 12,931 | Direct Telegraph, “(£4 only paid) #4 34 
Cc. eee eee eee ees eee 
ay last, 6,000 20 |. 104— 108 108 | 108, 
60,710 | Direct United States Cable, Limited, 1877- ... | 
lator of 400,000 | Eastern Telegraph, Limited, Nos. to 400.000... 1444, 
70,000 erence ... 
e .C 0 eos 
Eastern Extension, and China Telegre h, Limited ; 10 14ÿ— 15} 154 154 15 
wished 91,8007 { Do. 5p.c. (Aus. Gov. Sub.), Deb., } 100 103 —106 103 —106 1044 
lance he 104 —107 104 —107 1044 
Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400 100 
- ay and Sou can oe 103 — 103 . 
135,000/ | redeem. ann. Registered Nos. 1 to 2,343 } 100 03 —106 
te 180,4007 Do. do. do. to bearer, Nos. 2,344 to 5,500 | 103 —106 | 103 —108 
: 201,600/ Do. do. 4 p. c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 99 —101 99 — a 100} à 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100... . …  .. 10 64 58 
À 19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20,000 .. 5 
be paid. 66,750 | Elmore’s tent Co., Ltd, Nos. 1 to 66,750 1 33 
70,000 | Elmore’s Patent — g, Limited., "Nos. 1 to 70,000 … 2 25— 31 : 3 28 
bee 67,385 | Elmore’s Wire td. issued at 1 p.m, all pd. 2 1 — sl 
20,000 | Fowler-Waring Cables, Nos. 301 to 20 only 5 € ‘5 
been 150/000 Great Meckbern Te Tel. 10 174— 18 174— 18 173 17 
290,007! 5 Dobe. (isons of 1863) 100 | 109—106 | 104107 | 
at would 9,3347| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 a 10 104— 114 me oe 
5,334/ Do. 7p.c c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 LE — a on os 
Led eine 41,600 | India-Rubber, Gutta Percha and T ph Works, Limited 10 184— 193 | 183-19) | 194]. ... 
200,000! Do. ‘do. 44 C., 896 100 02 Pag 
ded that 17,000 | Indo-European Telegra 25 sae 
> paid in 11,334 | International Okonite, Ltd. Ordinary Vos 22,667 to 34,000 ... 10 74— 84 pd es 
11,334 Do. do. Preference Nos. 5,667 to 17,000 10 92 
38,348 | London Platino-Brazilian Limited 10 74 
100,0007 Do. 6 p. c. Debentures 100 105—108 - 
900 |*Metropolitan Electric Supp Ltd. Mos. 6,101 to 50,000 paid) 10 91 — 98 9 
438,984 | National Telephone, Limi 984 4i— 4} 44 4% 
eport of 15,000 Preference .. 10 13 — 134 13 — - 13} 13 
December 15,000 Do. 6. p. c. Cum. 2nd Preference (£8 only paid) 10 10 — 104 10 — 104 ns s 
expenses, 220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid 1 dsp 2.1! he ial 
the last uth o one, ary Nos. ra 
October 209,760 | { "9,501 to 3,500, 98,251 to 300,000 } 1 
if 48. 20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 = 8 Fe, me 
nt. - 3,381 | Submarine Cables Trust Cert. 113 —118 113 — 7x 
sd. to be 78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 4i— 5} P 44 
37,350 | Telegraph Construction and Maintenance, Limited . 12 45 — 47 45 — a 454 
, 150,000/ Do. do. do. 5 p. c. Bonds, red. 1894 100 102 —105 102 —1 M6 1% 
mpany; 58,000 | United River Plate Limited 5 33 |... 
directors 146,1287 Do. 5 Debenture Stock  |..| Stock | 85 — 95 85 — 
Do. 7 p. Debs., Nos, 1 to 1,000 100 
1 to eee eee eee 
res is also 290,9007 5 De By .| 100 98 —101 98 —101 |: 993 | 98 
000 | West Cost of America Limited” 10 24— 34 24— 34 34 
pany, 150,0007 do. do. c. Debs., repayable 1902 100 92 — 97 92 — die 

1 64,174 | W Limited ee 15 12 — 124 12 — 12 128 124 
000 to and Brazilian h, 
gg meeting 27,873 Do. do. 5 p. c. Cum. Preferred ... 7 6ÿ— H 6%— 7 7 ef 

with the. 27,873 Do. do. do 5 p. c. Deferred dr 7 5i— 51e 
per cent. 0007 sq 6 p. c. Debentures “ A,” 1910 cee 100 103 —106 103 —106 oe eve 
| 250,000 Mort. series “B” of °60,red. Feb, 1910 | 100 | 103 —106 | 103 —106 | 104 
| 88,321 West India and 10 23— 3 34— 3% 38 
ym pany, 34,563 re p.c. Ist Preference... 10 114— 12 114— 12 12 11 
emoved to 4,669 Do. c. 2nd Preference... 10 -| 114— 124 114— 124 
000 | Western Union of °y. 8. Tel., 7 p. c. Ist Mo Rein) Bonds | $1,000 | 120 —125 120 —125 oa eee 
175,100/ Do. do. 6 p. c. Sterling + 100 100—104 100 —104 coe oe 
42,853 | *Westminster Electric Supply Corporation, Ord., Nos. 101 to 42,953 3 43— 4I— 5h 54 5% 
* Subject to Founders’ Shares. 
sipte for the Apes Los PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

R Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 74—78.—City of London Electric Lighting (Pioneer), Shares of £50, £26 
tor the week paid, 27—30.—Elmore’s Austrian Copper Depositing, 15s., 25s.—Elmore’s Priorities, 33 —44.—House to House ayaa, À (£5 paid), 
mo -—London Electric Supply RES Tight 25 6 id), 24—28.—Manchester Edison and Swan Co 9 4 
eipts for the 28 6d.—5s.—St. James’s and Pail Mall Electric Light 6—b}.—St. James and Pall Mall, 7 per cent. p . 
of the and Ordinary of £5 (£2 10s. paid), 2—24 ce, fully paid 33—4§. —Debentures 90—95. lectrice 
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Bank Rare oF Discounr. 4 per cent.j(16th April, 1891). 
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PROCEEDINGS OF SOCIETIES. 
Royal Society, April 9th. 


Tur MEASUREMENT OF THE POWER SUPPLIED BY ANY ELECTRIC 


CURRENT TO ANY CIRCUIT. 
By Prof. Ayrton, F.R.S., and W. E. Sumpnsr, D.Sc. 


I.—During the meeting of the Electrical Congress in Paris in 1881, 
one of us* devised a method of using an electrometer for measuring 
the power given to any circuit by any current. This method is the 
only electrical one hitherto published, the accuracy of which does not 
depend on assumptions either as the character of the current 
variations or as the nature of the circuit the power given to 
some part of which we desire to measure. x 

In viewithèn of the present wide use of alternating currents for 
industrial purposes, it might have been expected that this electro- 
meter method of measuring the power given by any intermittent or 
alternating current to an inductive circuit would have been ex- 
tensively employed. Unfortunately, however, .as pointed out 
by one of us in conjunction with Prof. Perry (Journal of 
Society of Telegraph Engineers and Electricians, vol. xvii., 1888), 
the use of this method is restricted by the fact that Sir W. Thomson’s 
quadrant electrometers do not generally obey the mathematical law 
ge for these instruments in text-books,} as it was supposed they 

id when this electrometer method of measuring power was first 
suggested. And hencethe main result that has, up to the present time, 
followed from the publication of this method has been the stimulation 


of inventive minds to devise forms of electrometers in which the © 


text-book law is strictly fulfilled. 

In 1888, Mr. Blakesley published a very ingenious method for 
measuring the power supplied by alternating currents to the primary 
coil of a transformer, by the use of three dynamometers. The proof 
originally given was geometrical, and was based on several assump- 
tions, amongst others that the currents and magnetic fluxes varied 
with the time according to a simple sine law. An analytical proof 
has recently been given (meeting of Physical Society, February 27th, 
1891) by one of us, in conjunction with Mr. Taylor, showing that the 
method gives equally good results however the currents and magnetic 
fluxes vary, but there still remains a serious objection to the method, 
as it is assumed that there is no magnetic leakage in the transformer, 
or, in other words, every line of force is supposed to thread each 
convolution of both primary and secondary coils. Further the method 
cannot be used with a single circuit as the coils of one of the dyna- 
mometers must be placed in different circuits. 

The employment of an electro-magnetic wattmeter for the measure- 
ment of power is well known, but errors are introduced when alternat- 
ing currents are used, owing to the self-induction of the fine wire 
coil. Several investigators have considered the magnitude of this 
error, and have suggested various devices for ucing it to a 
minimum. 

II.—Several months ago, however, while working at alternate- 
current interference, we noticed that it was possible to employ an 
extremely simple method for measuring the power supplied by any 
current to any circuit. This method, which has since been in regular 
use in the laboratories of the Central Institution, is quite independent 
of any assumptions as to the nature of the current, or of the circuit, 


the power given to which it is desired to measure, and it has the : 


further great advantage that the only measuring instrument required 
is the ordinary alternate-current voltmeter of commerce. 

In series with the circuit « b (fig 1), the power given to which we 
desire to measure, connect a non-inductive resistance h « of > ohms. 


Let v), V2, aud v be the readings of the voltmeter when a plied 


between «& and b, b and ¢, and a and c respectively ; then, if w be the | 
mean watts supplied to the circuit a b, we have in all cases, whatever | 


the nature of the current, or of the circuit a b— 
1 
(1) 
For, let , v2, and v be the instantaneous values of the P.D. between 
« and 6, b and c, and a and ¢ at some moment ¢, then 
v = VU (2) 


If a be the current in ampères flowing through the circuit at time 
t, then a v, equals the watts w given to a bat that time. But 
a =", 


* This method was simultaneous) i i 
Prof. Fitzgerald i y arrived at independently by 
Tt We may mention that an investigation on quadrant electrometers 
has been going on from time to time at the Central Institution for 
the last five am and we had hoped to have communicated the com- 
plete report long before this to the Royal Society. 


as y is usually a small number, 


since the resistance } c is non-inductive ; 


de CL 


r 
Then, squaring (2) we have— ee 
v2 = + Vo + 
1 
As this Ave] is true at every moment, it must also be true for 


the mean values of w, v?, v,?, and v?. 
$o that 


0 2r \ Jo 0 0 ry 
and 
Ww i (v? v:? 2 


which is the equation given above. 


If the resistance of b « be not known, or if there be any fear that it | 


may be changed by the passage of the current, then an amineter (an 
alternate current ammeter, of course, if alternate currents be em- 
ployed) can be inserted in the circuit. Let the reading of this 
ammeter, which represents the square root of the mean square Uf the 


current be a, then, for r in (1) we may substitute v2/A, or À 


When employing this last formula, the non-inductive resistince, 
‘ b,c; may be that offered by incandescent lamps, since thers | 7 


objection to the resistance varying with different mean strengths of 

the current employed. 
This voltmeter method of measuring power was arrived at quite 

independently of the electrometer method referred to above, but an 


‘examination, of the electrometer method shows that it is practically 


equivalent to simultaneous measurements of three P.Ds. ~ 

4" analysis of the equation (1) shows that the value of the non- 
inductive resistance, 7, which it is best to adopt in order to reduce to 
a minimum the error in W arising from crrors jn the voltmeter read- 
ings, is such that the potentials, v, and v, are equal to each other, It 
can also be shown that the percentage error in estimating the 
w, due to errors in the voltmeter méasurements arising either 
faulty graduation of the scale, or from inaccurate readings, 81 
four to five times the percentage error. of a single reading of the volt- 

As all instruments that are graduated for measuring the square root 
of the mean square of an alternating P.D., such as a hot wire voltmeter, 
an electrostatic voltmeter, &c.,really measure the mean square and 
not the square root of the mean square directly, it would be better, if 
such an instrument were to be employed for the method of measuring 
power described in this paper, that it should: be graduated in mean 
squares of P.Ds. and not in the square roots of the mean . I 
that case the probable percentage error, in the measurement of power 
by the method would be from 2 to 2°5 times the error in the measure- 
ment of each of the P.Ds. 

It is, of course, clear that these errors to which we have been 
referring are not errors in any way essential to the method 
for measuring power, since by the employment of an 


graduated voltmeter, by exercising care in taking the readings, 


if necessary, by repeating the measurements two or three times and 
taking the means of the observations, the power can be measured to 
any degree of accuracy desired. er , 

As in practical cases the sum of the twd potentials v, and vs will 
not often be much in excess of v, we may conveniently express the 
true power, w, in the following way. : ” at 

If a is the current’ in ab (fig: 1) as read re alternating current 
ammeter, the apparent ‘power absorbed-by @ b is 

The trie power W, when vy, is made equal to v:, can be shown to he 


where + Va — V 


= 
Vi 


w= (1 2y)v, a. 


Thus the error made in assuming that vy represents the true “4 
is 8 per cent. if (V1 + V2.—:v) is 4 per cent. of vi, also if, my’ 
unsteadiness of the currents, or to error in the voltmeter reading = 
value of (v; + Va — v) is uncertain to the extent of 1 per cent. of Yi 
the uncertainty in estimating w is twice this, or 2 per cent. 


III.—The method we have just described is well adapted for 


lamp, 
measuring the power supplied to an alternating current arc 
and is, likely be of service in investigating 
nomena of the alternating current arc. Three of our senor yore 
Messrs. Kolkhorst, Thornton and Weekes, have made 4 num theit 
experiments on arc lamps by the use of this method, and ii 
experiments it would appear that the quality of the carbon empiy 
affects materially the difference in phase between the currents pe 
through the arc and the P.D. between the carbons. If the ar, del 
steady and only give out the rhythmic hum that accompanies # 
formed arc, such as can be obtained with cored carbons © good 4 
the arc appears to act practically as a simple resistance, but 


the are 
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intainied between uncored carbons of poor quality, and be hissing, 

rien 4 por difference in phase between the current and the 
PD. between the terminals; further, the experiments show that the 
current is very far from being a sine function of the time, although 
uced by a dynamo whose E.M.F. normally follows a harmonic 


In addition to the difference of phase of P.D. and current that may 
be produced in the arc itself, there is the electro-magnet to be con- 
idered, by which the distance between the carbons is usually regulated 
in arc lamps. This electro-magnet will introduce lag between the P.D. 
at the terminals of the lamp and the current passing through the 
magnet and the arc in series ; and hence, even although the arc 

be perfectly steady, we find, even in the case of a Brush lam 

especially intended for alternate currents, that the true power suppli 
to the electro-magnet and arc is 20 per cent. less than the product of 
the readings of the ammeter and the voltmeter attached to the lamp 
terminals, and which gives the square root of the mean product of the 

uares of the current and P.D. 

If, however, the arc be between common carbons and be hissing, 
the difference, we find is much greater. With cored carbons this 
Brosh lamp requires a P.D. of about 35 volts to be maintained 
between its terminals, but if these cored carbons be replaced by 
common carbons and the arc be hissing, the P.D. between the terminals 
of the lamp at once rises to 45 or even 50 volts, although the current 
passing through the lamp and the amount of light given out remain 
practically as before. And then we find that the true power supplied 
to the lamp may be only one-half of the square root of the mean pro- 
duct of the squares of the current and P.D.,so that the readings of 
ammeter and voltmeter alone make the apparent power twice as great 


as the true power. 
For the purpose of easily estimating the ratio of the true to the 
apparent power supplied, formula (3) may be thus written 
(4) 
2 Vi Va 


from which we see that the expression in the brackets represents the 
ratio of the true to the apparent power supplied to the lamp or other 
circuit, a, b (fig. 1). Hence the percentage error made in assuming 


that the power supplied to any circuit was the product of the 


ammeter and voltmeter readings would be in all cases, whatever the 
nature of the current or of the circuit, 


100 (vi + Va — v) ("m1 + Va + v) (5) 
2 V1 Ve 


The following are samples of the results obtained with a hand- 
regulated lamp, there being no electro-magnet at all in series with 


Fra. 2. 


the arc ( 


fig. 2). The carbons were not cored, and the arc was 
The frequency was maintained at 200 periods per second. 


TABLE I. 


Square root of mean square : 


Of P.D. in volt | Of currentin p 
——| power formula (5). 
bande. | aande. 
l- V2. | Vv. A | 
| 
| vo 1080 123 |  %o 
75°4 107-3 11°8 | 45'8 
| 


For the purpose of obtaining an idea of #, the. angle of phase 
difference produced by the hissing arc, between the current and the 
P.D., we may assume that the P.D. and current are sine functions of 
the time ; then, as may be easily proved, 


cos = = 


(6) 


harmonic law for the P.D. and current for the pepe of obtaining 
the generality of the 


The following are samples of the results obtained with a Brush 
alternate current lamp regulated by an electro-magnet (Fig. 3), 


Fig. 3. 


the carbons not being cored, and the arc hissing. The uency was 
maintained at 200 periods per second. | — vs 


TABLx II. 
Square root of the mean square | “ine 
| | between 
; Percentage | current and 
Of P.D. in volts between error in P.D. 
estimating 
— Of current power 
a and b. band c a and c. in ampéres. | formula (5). 
64:8 58-0 | 1084. 440 56 0 
59°8 64°2 1074 12°0 50°5 60 20 
55°0 67°3 1074 10°6 470 58 30 


The experiments already described tell us that a hissing arc may 
cause a considerable phase difference between the P.D. and the 


Fria. 4. 


current, but they do not enable us to decide whether{such an arc 

causes the current to 

To decide this poin 
' like an inductive coil, or a condenser—a variety of experiments were 


behind the P.D., or to lead inj front of it. 
t is, to decide whether a hissing arc acts 


N 
À 
1 | 
and the values of ¢ for the two tests given above come out as 40° 20’ | 
and 57° 10’. It will, of course, be observed that this assumption of a | 
for | | 
16 0 ne power, since this 18 Dased on no 
such | 
| 
bit | 
| 
‘m- 
4 | 
the | 
) | 
| 
s of | 
| 
an | 
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| 
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made by putting induction or capacity in series with the arc. The 
following gives the result of one such experiment :—In series with a 
hand-regulated lamp (and, therefore, containing no electro-magnet), 
was placed a co 1denser of 89 microfarads (fig. 4). Uncored carbons 
were used, and they were adjusted so that the arc was very short at 
first ; the carbons were then not touched, and, as they burnt away, 
the arc grew longer and longer until it finally went out. The 
frequency was maintained at 200 periods per second. | 


TABLE III. 
Square root of mean square | ‘Lag between 
| | Of current | 
Of P.D. in volts between : Sum of 
EMF, | in Vi + Vo 
d | he 
( | 354  89:'0 | 12°0 124°4 | 129 
59. | 380 | 920 | 733 125 | 1300 188 
: 512 | 1045 1748 14:0 1557 | 135 
| | 692 | 865 | 67:5 134 | 1557 131 


Comparing v with the E.M.F. of the dynamo, we see that the arc 
and the condenser together acted as a condenser on the whole; but, 
comparing v with,v, + va, we see that the arc acted as an induction 
and not as a capacity. ; 

Calculations from the measurements made on the assumptions that 
the arc acts like an induction coil, and that the current follows a 
simple sine law, show that the inductance of the arc itself is as great 
as that of the regulating electro-magnet used in the lamp. When, 
however, the inductances of the arc and electro- et in series is 
observed, it is found to:be'less than the sum of the two inductances. 
This shows conclusively:that the current does not vary according to a 
simple sine law. 


Institution of Electrical Engineers.—April 16th, 1891. 


CONTINUATION OF Discussion on MR. Esson’s PAPER, “ NOTES ON 
THE DEsiGn oF Murriæorar Dynamos.” 


(Authorised Abstract.) 


Me. F. V. ANDERSEN supplemented his former remarks by saying that 
in considering the question of sparklessness in dynamos account 
should be taken of the lead of the brushes, for very large currents 
could be collected without much sparking, if the lead was not limited 
to a small angle. Mr. Esson’s formula for the limiting currents was 
doubtless true if the brushes be at the polar tips; this, however, 
meant a considerable lead, and a change of, say, 10 -per cent. in the 
load would necessitate the readjustment of the brushes. Now, for 
central station work it was desirable that machines should have a very 
small lead, and this could be obtained by having long powerful fields. 
Referring to the cost of multipolar machines, he said that their chief 
characteristics were short fields and shallow armature cores. There 
was, however, no difficulty in making two-pole machines with short 
fields, provided large lead was permissible, or the maximum load 
d as the limbs were shortened. He therefore considered that 
there was no | in splitting up the constructive material to form 
multipolar fields. 

Mr. Housman greatly appreciated Mr. Esson’s term, “ volume of 
current,” but thought the fact that it meant twice the ampére-turns 
should have been made more clear. The whole of the author’s argu- 
ment in favour of multipolar machines, he said, depended on the 
to prevent sparking being generally 
As regards the relations of 


diameter to the power three-halves, di ; hence the output for the 
same circumferential velocity would vary as di ; under the same 
conditions of circumferential speed and induction the loss by hys- 
teresis varies as d?, and sang per ne the rise of temperature due to 
this loss was the same for all-sizes of armature. Foucault current 
losses, however, varied-as d?, and, in general, these were much greater 
than those due to hysteresis. In practice, he had observed that the 
maximum safe output for a given armature was reached when the sum 
of the hysteresis and Foucault current losses was about equal to the 
losses in the conductors. The rapidity withwhich heating due to 
Foucault currents increased with the diameter prevented the output 
varying in so great a ratio as d? ; and, as a rule, it increased in a 
ratio somewhere between d2 and d?. Referring to the limiting non- 
sparking load, he said that Mr. Swinburne’s hypothesis (on which the 
author bases his arguments), which says that the self-induction 
of an armature coil is small, and therefore only a weak field 
is required to effect sparkless reversal, was not justified. The 
coefficient of self-induction of an armature section, as mea- 
sured by a ballistic galvanometer, -placed in circuit with a coil 
wound close to a disconnected section he found to be very con- 
siderable, and by passing various currents through the latter the 
variation of the coefficient with armature current had been: ascer- 
tained. From the coefficients so determined he had calculated the 
CE of field n to effect reversal, and by measuring the 
field found the armature had determined the non-sparking lead for 


various currents. These calculated values agreed fairly closely with 
— found My mp trial Pen in the case of a small air. ; 

ynamo a field of 3,000 C.G.S. units was necessary to roduce spark- 
less commutation, the maximum field being 7,000. To. further inves. 
tigate how far Mr. Swinburne’s hypothesis was correct, he had run q 
dynamo at half load with different brushes, the first set covering one 
commutator segment and the next bearing on only half a 
In the latter case the lead required was much greater than in the 
former. If the hypothesis was correct a very small change of lead 
should double the field, but in practice the additional lead was con. 
siderable. The difficulty of variable lead could, as was well known, 
be got over by using “commutating magnets” or “reversing 
pieces.” ‘Those shown in Mr. Swinburne’s paper on “ pére À 
actions” were quite inadequate as regards size, for in practiee they 
had to be much more substantial. As a rule;-the numbet-at-geries 
turns on these “commutating magnets” was about ‘75 times the 
effective armature turns for single magnet machines, and for double 
magnet machines 1°25 times the effective turns. On the question of 
efficiency, he said that multipolar machines could not compete. with 
two-pole ones, for the weight of iron was not diminished in so 
a ratio as the increase in number of-poles, and hence both the hyste 
resis and Foucault current losses for a given output were greater in 
multipolar machines. Méither would the magnets be so light-ds 
stated in the paper, and the economy obtained by having all the 
winding on one magnetic circuit was all in favour of the two-pole 
type. A difficulty, however, was met with in large two-pole machines, 
owing to the energy stored up in a single . section of a lame 
machine when a strong current is passing being very great, and this 
caused considerable trouble, but he thought it might be overcome by 
subdividing the winding. | 

Mr. SWINBURNE said Mr. Esson should be congratulated on 

ing forward a subject that had never before been systemati 


discussed. In England engineers had settled down into making à 


regular type of two-pole single magnet machines, and on the 
Continent even small machines were made with a large number of 
field magnets without any obvious reason. Onthe subject of preven- 
tion of sparking, he said Mr. Esson had hinted that because his (Mr. 
Swinburne’s) formulæ were calculated, they might be inaccurate, and 
had therefore given empirical formulæ for maximum output without 
sparking, taken from the practice of various makers. These, he said, 
were often misleading, because, perhaps, none of the machines taken 
were near their sparking point. His own formule were founded on 
experiment and observation as well as calculation. As far as efi- 
cienoy was concerned, a small number of ss was advisable, but the 
limiting output for a two-pole drum was about 100 kilowatts, whereas 
a four-pole drum would give several hundred kilowatts without 
sparking. Mr. Esson had, he thought, not dwelt sufficiently on two. 
of the chief advantages of having more than two poles. A four-pole 
m armature had very simple end connections, could be perfectly 
ventilated, and was easily accessible for repair and inspection. The 
proper ventilation of large machines he considered to be of the first 
importance. The coup of multi armatures was, he said, 
to be condemned most strongly. Considering a large machine with 
its armature so coupled, and -supposing the bearings to wear a 
little, he pointed out that a very small-eecentricity would decrease 
the lower air gap and increase the upper gap ‘by 1 per cent; this 
means that in an armature having a loss of 2 per cent. the 
half would do double work, thus involving great waste of power and 
heating. This objection, he believed, had not been urged before, but 
it was very serious in large machines. The armature conductor 
should therefore be in series, or connected partly in series and-partly 
in parallel, as suggested by Fritsche. | 
Mr. Housmax explained his method of analysing Foucalt current 


_and hysteresis losses in dynamo armatures by running them as sepé- 


rately excited motors without load, and observing the volte and 
amperes required at different . The results when plotted give 
an inclined straight line (a, B, fig. B), from the position of which the 
Foucault losses may be determined. Friction and hysteresis are not 
separated in the initial diagram, but the former may be 


Ampeéres. 


Volts. 
Fia. B. 


by other experiments. The results so obtained with various exciting 
currents show that a certain excitation gives a minimum total at be 
Mr. A. T. SNeLzz thought the term “ volume of current WOW 
very useful as a name for a quantity often used by due, the 
own experience as regards “ volume” and diameter agreed 2 hee 
formule given by the author, and the ratio of the constants, ag 
‘072 in formule (5) and (6), for the output of cylinder an im 
armatures were in the same ratio as the coefficients ‘01 and ‘015-g1 
by himself about two years ago. He did not agree with Mr. ery valet 
the output of an armature was independent of the number hr 
for he found that the output could be considerably increased tol wad 
four poles instead of two. This he illus by the 


| 
| 
| 
| 
| 
| 
| 
| 
SU 
“volume of current ” and output to the diameter of armature, he thought X es net RE PS 
| that for equal rise of temperature the “volume” vwas proportional to ; Foucault | 
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table, which expresses results obtained from two machines in which 
the air gaps, speed, and heating were about the same :— 


Two-pole..| 60cms. | 26,600 700 70 | 50,000 
Four-pole..! 60 cms. 14,700 | 250 300 | 75,000 


The advantages of four-pole machines generally, he considered due to 
the air-gaps, magnets and cross-magnetising forces being small, whilst 
the peripheral velocity for a given speed of the shaft could be large. 
This last was of great importance in direct-driven machines. Their 
disadvantage was that they usually had a large magnetic density in 
the iron and air space, but the latter could be obviated by spreading 
out the polar extremities. 

Mr. Mircer remarked that in the case of dynamos for the trans- 
mission of power, the design was influenced by the voltage of the 
machine, for there was a limit to the difference of potential that could 
safely and conveniently be used between commutator sections of 
ordinary construction. For example, a machine to give 2,000 ampètes 
and 50 volts could best be made multipolar, but not so one for 
2,000 volts and 50 ampéres. In the latter case, it would not be 
advisable to concentrate the volts in a fourth or sixth of the circum- 
ference. On the question of the utility or otherwise of cross-connec- 
tions in multipolar machines between sections which, theoretically, 
should be at the same potential, he said that in practice the evil con- 
sequences of various inequalities were minimised thereby. In his 
opinion, based on experience, the extra expense of cross-connections 
was well worth incurring, for they produced a distinct diminution in 
sparking. He also said that Mr. Esson had not even mentioned 
unipolar machines, presumably because he considered they were 
worthless. This, he thought, was a mistake. One of the chief faults 
usually attributed to them, viz., that there was a great fall of volts 
aa no load and full load, did not exist if they were properly 
designed. 

Mr. CromproN said the information contained in the paper would 
be very useful to engineers. Some speakers had implied that there 
was no gain in making agus genes machines. This, he thought, was 
not correct, for his firm had constructed large four-pole machines 
quite as efficient as the two-pole type, with an economy of 40 per 
cent. in material. He then directed attention to the small losses in 
the armatures of two-pole machines as shown on a diagram illus- 
trating his paper read recently before the Institution of Civil Engi- 
neers, and he doubted whether the losses in multipolar machines 
could be got equally small if the armature circuits were connected in 
parallel instead of in series. Fritsche windings, as had been pointed 
out by Mr, Swinburne, could be employed satisfactorily in multipolar 


armatures. In his opinion, no machine lends itself so well to the pro- — 


duction of high voltages as the multipolar type. 
The discussion was adjourned to the 23rd inst. 


NEW PATENTS—189]. 


_ 5,608. “An improved | method of electro-plating wire.” T. L. 
Hemuinc. Dated March 31st; (Complete.) 


5,518. “Electric and other meters.” H.-AyrToN and W. E. 
Ayrton. Dated March 31st. 


L'on “ An electrical sewing machine.” J. Batt. Dated March 


5,539. “ Improvements in and relating to street fire alarms, and 
De combination with telephones.” F.E. Sruarr. Dated March 


. 947. “ Improvements in apparatus for electrolytic decomposition.” 
C. Dated March 31st. (Complete.) 


5,548. “Insulated electric conductors.” J. D. BisHop. Dated 
March 31st. (Complete.) 


5,562. “ Improvements in or appertaining to phon hs, grapho- 
phones, or the like” W. P. THOMPSON.” by P. À 
- gr States.) Dated March 31st. (Complete.) 
99. “Improvements in electric heating a tus.” M. W. 
Dewey. Dated March 31st. (Complete.) hat 
Paced “Improvements in electric converters.” R. W. BARKER. 
Pago by M. G. Farmer, United States.) Dated April 1st. 
D: mp ‘Improvements in electric batteries.” W. A. CROWDUs. 
1883 ta gr Ist. (Complete.) [Date — for under Patents Act, 
Stat, 103, 7th October, 1890, being date of application in United 


5,641. The i ” 
April 1 “4 improvement of electric arc lamps.”. A. E. ANGOLD. 
: 5,656. « Im 


aprovements in and relating to electric lamps or light- 
ing A. L. SHeparp. Dated April Ist. 

91%. “Improvements in or connected with telephones.” R. 
STEENBERG ated April 2nd. . 


H.C.B “ Improvements in and connected with electric batteries.” 
ULL. Dated April 2nd. | 


5,711. “ Improvements in the manufacture of seamless tubes or 
conduits for electrical and other purposes, and in the apparatus em- 
ployed therein.” J. R. THAMg. ted April 2nd. | | 

5,712. “ Improvements in insulating electrical conductors.” S. 
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April 2nd. 
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Prrr. (Communicated by E. C. Davidson, United States.) Dated 
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5,715. ‘“ Improvements in insulating electrical conductors.” § 
Prrr. (Communicated by E. C. Davidson, United States.” Dated 
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tric current meter or as: an electro-motor.” G. J. Pamporr and R. 
Hammonp. Dated April 3rd. 
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of electric circuits, and of apparatus connected therewith.” J. M. 
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5,790. “Improvements in incandescent electric lamps.” E. 
Borum and E. Barzy. Dated April 3rd. 
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power obtained from electrical circuits to the gee of advertise- 
ment.” A. R. Upwarp and J. H. MACFARREN. ted April 4th, 
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5,824. “Improvements in the manufacture of filaments for elec- 
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5,834. “ Improvements in electrical measuring instruments.” G. 
WILKINSON. Dated April 4th. . 
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indicating instruments.” A.D. Jonms. Dated April4th 

5,869. “Improvements in indicators for electric bells, or for ‘the 
passage of electric currents.” G.Scanuerr. Dated April 6th. 

5,912. “Improvements in the ‘transmission of electricity to 
able cranes and other machinery, telpher lines and the like.” W. D. 
SANDWELL. Dated April 6th. 

5,918. “Improvements in electric batteries.” H. I.-Hannis and 
W. H. Power. Dated April 6th. ies 

5,947. “Method of and means for renewing or repairing the fila- 
= gp of incandescent electric lamps.” H.CHapman. Dated April 
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5,953. “Improvements in and relating to voltaic batteries.” W. A. 
Byron and E. Gzores. Dated April 7th. 

5,963. “ An electric ‘ hooter’ or loud sound producing a tus.” 
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5,972. “ rovements in electric storage batteries.” W. SILLERY. 
Dated April 7th. 

5,983. “Improvements in or connected with means or apparatus 
ave in electrolysis.” E. A. Le Suzur. Dated April 7th. (Com- 
plete. | 

5,989. “An improved means of wiring brackets, pendants, elec- 
troliers, and the like for electric lighting.” E. W. Lancastmr. Dated 
April 7th. 

5,993. “ Improvements in the electric cup.” F. E. 8. D'ObraRpI. 
Dated April 7th. 

5,994. “ - in electro-inhalers.” F.E.S. D’Oprarpt, 
Dated April 7th. RE 
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Dated April 7th. 
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F. E. 8. D’Oprarpr. Dated April 7th.- | 

5,997. “ Improvements in electric atomizers.” F. E. S. D'Oprapl. 
Dated April 7th. 

6,003. “Terminals for cables of electrical conductors.” J. C. 
Remuy. Dated April 7th. (Complete.) 


6,007. ‘“ Improvements in handles or taps for electrical switches.” 
E. W. Lancaster. Dated April 7th. 


6,011. Improvements in ceiling roses for electric lighting.” A. P. 
LUNDBERG. Dated April 8th. 
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LUNDBERG. ted April 8th. , 


6,029. “Improvements in electro-depositing copper, brass, and 
bronze, parts of which improvements are also applicable to other 
purposes.” W.H. WALENN and I. A. Toms. Dated April 8th. 
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bronze.” W. if. Watenn and I. A. Tummis. Dated April 8th. 


6,048. “ po in electric power apparatus.” G. NortH. 
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PENTER. Dated April 8th. [Date a *™ for under Patents Act, 
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6,125. “Improvements in electrical apparatus for soldering, 
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made by putting induction or capacity in series with the arc. The 
following gives the result of one such experiment :—In series with a 
hand-regulated lamp (and, therefore, containing no electro-magnet), 
was placed a co 1denser of 89 microfarads (fig. 4). Uncored carbons 
were used, and they were adjusted so that the arc was very short at 
first ; the carbons were then not touched, and, as they burnt away, 
the arc grew longer and longer until it finally went out. The 
frequency was maintained at 200 periods per second. : 


TABLE III. 


Square root of mean square ‘Lag between 


current and 
| Of current | 
Of P.D. in volts between : Sum of 
EMF. | in cent Vi + Vo | 
d 
(| 864 | 890 | 723 | 120 | 1244 |. 1% 
59 38°0 92°0 73°3 -12°5 130°0 133 
| §1°2 104°5 140 155°7 135 
| | 69-2 | 865 | 67:5 134 | 1557 131 


Comparing v with the E.M.F. of the dynamo, we see that the arc 
and the condenser together acted as a condenser on the whole; but, 
comparing v with,v, + va, we see that the arc acted as an induction 
and not as a capacity. | 

Calculations from the measurements made on the assumptions that 
the arc acts like an induetion coil, and that the current follows a 
simple sine law, show that the inductance of the arc itself is as great 
as that of the regulating. electro-magnet used in the lamp. When, 
however, the inductances of the arc and électro-magnet in series is 
observed, it is found to:be:less than -the sum of the two inductances. 
This shows conclusively:that the current does not vary according to a 
simple sine law. 3 


* 
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CONTINUATION OF Discussion ON MR. Esson’s PAPER, “ NOTES ON 
THE Desiex or Muzriporar Dynamos.” | 


(Authorised Abstract.) 


Me. F. V. ANDERSEN supplemented his former remarks by saying that 
in considering the question of sparklessness in dynamos account 
should be taken of the lead of the brushes, for very large currents 
could be collected without much sparking, if the lead was not limited 
to a small angle. Mr. Esson’s formula for the limiting currents was 
doubtless true if the brushes be at the polar tips; this, however, 
meant a considerable lead, and a change of, say, 10 per cent. in the 
load would necessitate the readjustment of the brushes. Now, for 
central station work it was desirable that machines should have a very 
small lead, and this could be obtained by having long powerful fields. 
Referring to the cost of multipolar machines, he said that their chief 
characteristics were short fields and shallow armature cores. There 
was, however, no difficulty in making two-pole machines with short 
fields, provided large lead was permissible, or the maximum load 
decreased as the limbs were shortened, He therefore considered that 
there was no rig in splitting up the constructive material to form 
multipolar fields. 
Mr. Housman greatly appreciated Mr. Esson’s term, “ volume of 
current,” but thought the that it meant twice the ampère-turns 
should have been made more clear. The whole of the author’s argu- 
ment in fayour of multipolar machines, he said, depended on the 
length of the air-space necessary to prevent sparking being generally 
greater than that required for the Re As regards the relations of 
“ volume of current ” and output to the diameter of armature, he thought 
that for equal rise of temperature the “ volume” vwas proportional to 
diameter to the power three-halves, di ; hence the output for the 
same circumferential rer ( would vary as di; under the same 
conditions of circumf ial speed and induction the loss by hys- 
teresis varies as d?, and x rod the rise of temperature due to 
this loss was the same for all-sises of armature. Foucault current 
losses, however, varied-as d?, and, in general, these were much greater 
than those due to hysteresis. In practice, he had observed that the 
maximum safe output for a given armature was reached when the sum 
of the hysteresis and Foucault current losses.was about equal to the 
losses in the conductors. The rapidity with:which heating due to 
Foucault currents increased with the diameter prevented the output 
varying in so great a ratioas d? ; and, as a rule, it increased in a 
ratio somewhere between Wand di. Referring to the limiting non- 
sparking load, he said that Mr. Swinburne’s hypothesis (on which the 
author bases his arguments), which says that the self-induction 
of an armature coil is small, and therefore only a weak field 
is required to effect sparkless reversal, was not justified. The 
coefficient of self-induction of an armature section, as mea- 
sured by a ballistic galvanometer, «placed in circuit with a coil 
wound close to a disconnected section he found to be very con- 
siderable, and by passing various currents through the latter the 
variation of the coefficient with armature current had been: ascer- 
tained. _From the coefficients so determined he had calculated the 
ee of field necessary to effect reversal, and by measuring the 
field found the armature had determined the non-sparking lead for 


_and hysteresis losses in dynamo armatures : 


various currents. These calculated values agreed fairly closely with 
those found by actual trial; and in the case of a small air. space 
dynamo a field of 3,000 C.G.S. units was necessary to produce spark. 
less commutation, the maximum field being 7,000. To further inyes. 
tigate how far Mr. Swinburne’s hypothesis was correct, he had run 
dynamo at half load with different brushes, the first set covering one 
commutator segment and the next bearing on only half a 
In the latter case the lead required was much greater than in the 
former. If the hypothesis was correct a very small change of lead 
should double the field, but in practice the additional lead was cop. 
siderable. The difficulty of variable lead could, as was well 
be got over by using “commutating magnets” or “reversing 
pieces.” Those shown in Mr. Swinburne’s paper on “ Armature 
actions” were quite inadequate as regards size, for in practies they 
had to be much more substantial. As a-rule,-the number. ot-series 
turns on these “commutating magnets” was about ‘75 times the 
effective armature turns for single magnet machines, and for double 
magnet machines 1°25 times the effective turns. On the question of 
efficiency, he said that multipolar machines could not compete. with 
two-pole ones, for the weight of iron was not diminished in 80. 
a ratio as the increase in number of-poles, and hence both the hyste. 
resis and Foucault current losses for a given output were greater in 
multipolar machines. Neither would the magnets be so light:4s 
stated in the paper, and the economy obtained by having all the 
winding on one magnetic circuit was all in favour of the two- 
type. A difficulty, however, was met with in large two-pole machines, 
owing to the energy stored up in a single section of a 
machine when a strong current is ing bei 
caused considerable trouble, but he thought it might be overcome by 
subdividing the winding. 

Mr. SWINBURNE said Mr. Esson should be congratulated on 
ing forward a subject that had never before been systemati 


discussed. In England engineers had settled down into making a ; 


regular type of two-pole single magnet drum machines, and on the 
Continent even small machines were made with a large number of 
field magnets without any obvious reason. On the subject of preven- 
tion of sparking, he said Mr. Esson had hinted that because his (Mr. 
Swinburne’s) formule were calculated, they might be inaccurate, and 
had therefore given empirical formule for maximum output without 
sparking, taken from the practice of various makers. These, he said, 
were often misleading, because, perhaps, none of the machines taken 
were near their sparking point. His own formule were founded on 
experiment and observation as well as calculation. As far as effi- 
ciency was concerned, a small number of poles was advisable, but the 
limiting output for a two-pole drum was about 100 kilowatts, whereas 
a four-pole drum would give several hundred kilowatts without 
sparking. Mr. Esson had, he thought, not dwelt sufficiently on two. 
of the chief advantages of having more than two poles. A four-pole 
drum armature had very simple end connections, could be 
ventilated, and was easily accessible for repair and inspection. The 
proper ventilation of large machines he considered to be of the first 
importance. The coupling.up of multipolar armatures was, he said, 
to be condemned most strongly. Considering .a large machine with 
its armature so coupled, and -supposing ‘the bearings to wear 4 
little, he pointed out that a very small-eecentricity would decrease 
the lower air gap and increase the upper gap ‘by 1 per cent; this 
means that in an armature having a loss of 2 per cent. the bottom 
half would do double work, thus involving.great waste of power and 
heating. This objection, he believed, had not been before, but 
it was very serious in large machines. The armature conductor 
should therefore be in series, or connected partly in series and-partly 
in parallel, as suggested by Fritsche. 

Mr. Housman explained his method of analysing vag ss current 
ing them as spa 
rately excited motors without load, and observing the volts and 
amperes required at different speeds. The results when plotted give 
an inclined straight line (a, B, fig. B), from the position of which the 
Foucault losses may be determined. Friction and hysteresis are not 
separated in the initial diagram, but the former may be 


Almpeéres. 


Volts. 
Fia. B. 


by other experiments. The results so obtained with various oy | 


currents show that a certain excitation gives a minimum W à be 
Mr. A. T. SNELL thought the term “volume of current” woul 

very useful as a name for a quantity often used by designers the 

own experience as regards “ volume” and diameter er 

formulæ given by the author, and the ratio of the constants, 

‘072 in formule (5) and (6), for the output of cylinder and 


armatures were in the same ratio as the coefficients ‘01 and ‘015-givet 


by himself about two years ago.- He did not agree with Mr. ere 
the output of an armature was independent of the number 
for he found that the output could be considerabl 


increased 
four poles instead of two. This he illustrated by the 


being very great, and this | 


| 
| 
| 
| 
| A 
| 3 
X th 
| | Foucault 3 
current 
losses. 
C 
| 
\ 
; Friction 
and 
| | hysteresis p£ 
losses. D 
| 0 C : D 
(C 


24, 1891.] 


THE TRLEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 541 


ich expresses results obtained from,-two machines in which 
gg speed, and heating were about the same :— 


olts. mpères. 
. Machine. Current. | 
Two-pole..| 60 cms. 26,600 700 70 | 50,000 
Four-pole..! 60 cms. 14,700 250 300 | 75,000 


The advantages of four-pole machines generally, he considered due to 
the air-gaps, magnets and cross-magnetising forces being small, whilst 
the peripheral velocity for a given speed of the shaft could be large. 
This last was of great importance in direct-driven machines. 
disadvantage was that they usually had a large magnetic den 

the iron and air space, but the latter could be obviated by ms Ae 
out the polar extremities. 

Mr. Mizcer remarked that in the case of dynamos for the trans- 
mission of power, the design was influenced by the voltage of the 
machine, for there was a limit to the difference of potential that could 
safely and conveniently be used between commutator sections of 
ordinary construction. For example, a machine to give 2,000 ampéres 
and 50 volts could best be made multipolar, but not so one for 
2,000 volts and 50 ampéres. In the latter case, it would not be 
advisable to concentrate the volts in a fourth or sixth of the circum- 
ference. On the question of the utility or otherwise of cross-connec- 
tions in multipolar machines between sections which, theoretically, 
should be at the same potential, he said that in practice the evil con- 
sequences of various inequalities were minimised thereby. In his 
opinion, based on experience, the extra expense of cross-connections 
was well worth incurring, for they produced a distinct diminution in 
sparking. He also said that Mr. Esson had not even mentioned 
unipolar machines, presumably because he considered they were 
worthless. This, he thought, was a mistake. One of the chief faults 
usually attributed to them, viz., that there was a great fall of volts 
a no load and full load, did not exist if they were properly 
designed. 

Mr. Crompton said the information contained in the À gg ve would 
be very useful to engineers. Some speakers had implied that there 
was no gain in making cig que machines. This, he thought, was 
not correct, for his firm had constructed. large four-pole machines 
quite as efficient as the two-pole type, with an economy of 40 per 
cent. in material. He then directed attention to the small losses in 
the armatures of two-pole machines as shown on a diagram illus- 
trating his paper read recently before the Institution of Civil Engi- 
neers, and he doubted whether the losses in multipolar machines 
could be got peg small if the armature circuits were connected in 
parallel instead of in series. Fritsche windings, as had been pointed 
out by Mr, Swinburne, could be employed satisfactorily in multipolar 


Their 
sit in 


armatures. In his opinion, no machine lends itself so well to the pro- _ 


duction of high voltages as the multipolar type. 
The discussion was adjourned to the 23rd inst. 


NEW PATENTS—1891. 


"5,508. “An improved method of electro-plating wire.” T. L. 
Hemminc. Dated March 31st: (Complete.) 


6518. “Electric and other meters.” H.-Ayrron and W. E. 
Ayrton. Dated March 31st. 


Vo “ An electrical sewing machine.” J.BaLz. Dated March 


5,539. “ Improvements in and relating to street fire alarms, and 
un combination with telephones.” F.E. Sruart. Dated March 


_ 5,547. “ Improvements in apparatus for electrolytic decomposition.” 
C. Kerrwer. Dated March 31st, (Complete.) 


5,548. “Insulated electric conductors.” J. D. BisHop. Dated 
March 31st. (Complete.) 


5,562. “ Improvements in or a ining to phon hs, grapho- 
phones, or the like.” W. P. Tæompsow” (Communicated by P. 'T 
Aygo States.) Dated March 31st. (Complete.) 
90. “Improvements in electric heating a tus.” M. W. 
Dewey, Dated March 31st. (Complete.) 
Psd “ Improvements in electric converters.” R. W. BARKER. 
\Communicated by M. G. Farmer, United States.) Dated April Ist. 
y “Improvements in electric batteries.” W. A. CROWDUS. 
1883 April lst. (Complete.) [Date applied for under Patents Act, 
“we Sec. 103, 7th October, 1890, being date of application in United 


5641. “ The improvement of electric arc lamps.”. A. E. ANGOLD. 
April 1st. 
. 5,656, « Imp 


provements in and relating to electric lamps or light- 

ebparatus.” A. L. Suxparp. Dated April Ist. 

A ie Improvements in or connected with telephones.” R. 
ERG. Dated April 2nd. 


ate “ Improvements in and connected with electric batteries.” 
* DULL ted April 2nd. ts 


5,711. “ Improvements in the manufacture of seamless tubes or 
conduits for electrical and other a. and in the apparatus em- 
ployed therein.” J. R. THamn. d April 2nd. | 

5,712. “ Improvements in insulating electrical conductors.” S. 
yi — by E C. Davidson, United States.) Dated 
April 2nd. 

5,713. “Improvements in insulating electrical conductors.” S. 
Prrr. (Communicated by E. C. Davidson, United States.) Dated 
April 2nd. | | | 

5,714. “ Improvements in insulating electrical conductors.” S. 
ree (Communicated by E. C. Davidson, United States.) Dated 
April 2nd. | 

5,715. “Improvements in insulating electrical conductors.” 8S 
Prrr. tOoammanicttol by E. ©. Davidson, United States.” Dated 
April 2nd. 

5,739. “ Improvements in interlocking railway signals, points, and 
block telegraph intruments.” G. W. BEYNON. April 3rd. 

5,766. ‘“ Improvements in electrical apparatus for use as an elec- 
tric current meter or as: an electro-motor.” G. J. Pamporr and R. 


Hammonp. Dated April 3rd. | | 


5,780. ‘“ An improved safety device or cut-out for the protection 
of electric circuits, and of apparatus connected therewith.” J. M. 
MoManan. Dated April 3rd. | 

5,790. “Improvements in incandescent electric lamps.” KE. 
Borum and E. Banxy. Dated April 3rd. 

5,794. “ Improvements in the application of light, heat, and motive 
power obtained from electrical circuits to the age of advertise- 
ment.” A. R. Upwarp and J. H. MACFARREN. ted April 4th. 

5,802. “ Improvements in holders for incandescent electric lamps.’ 
W. McGxoox, Jun., and A.J. MoGzocn. Dated Avril 4th. 

5,824. “ Improvements in the manufacture of filaments for elec- 
tric glow lamps.” J. Prrxms. Dated April 4th. | 

5,834. “ Improvements in electrical measuring instruments.” G. 
WILKINSON. Dated April 4th. . 

5,835. ‘“ Improvements in or ing to electrical measuring or 
indicating instruments.” A. D. Dated April4th. 

5,869. “Improvements in indicators for electric bells, or for ‘the 
passage of electric currents.” G.Scanterr. Dated April 6th. 

5,912. “Improvements in the ‘transmission of electricity to 
able cranes and other machinery, telpher lines and the like.” W. D. 
SaNDWELL. Dated April 6th. . vt 
_ 5,918. “Improvements in electric batteries.” H. I. HARRIS and 
W. H. Powrr. Dated April 6th. F ds 

5,947. “Method of and means for renewing or repairing the 
— of incandescent electric lamps.” H.CHAPpMman. Dated April 
th. 
5,953. “ Improvements in and relating to voltaic batteries.” W. A. 
Byron and E. GEorGg. Dated April 7th. Sd 

5,963. “ An electric ‘ hooter’ or loud sound produ a ‘“# 
H. A. C. SAUNDERS and A. C. Brown. Dated April 7th. (Complete) 

5,972. ‘“ rovements in electric storage batteries.” W. BILLERY. 
Dated April 7th. 

6,983. “Improvements in or connected with means or apparatus 
ay in electrolysis.” E. A. Le Suzun. Dated April 7th. (Com- 
plete. | 


5,989. “An improved means of wiring brackets, pendants, elec- 
pr ant the like for electric lighting.” E. W. Lancastzr. Dated 
A th. 

5,998. “ Improvements in the electric cup.” F.E. S. D'Opranpi. 
Dated April nth. | 

5,994. “Improvements in electro-inhalers.” F.E.S. D'Opranpti. 
Dated April ath. gi 

5,995. “ rovements in liquid electrodes.” F. E. S. D'Opranpl. 
Dated April 7th. | à 

5,996. “Improvements in eto-voltaic and static electrodes. 
F. E. 8. D’Oprarpr. Dated April 7th.- 

5,997. ‘“ Improvements in electric atomizers.” F. E. 8. D’Optarp1. 
Dated April 7th. — 

6,003. “Terminals for cables of electrical conductors.” J. C. 
Remy. Dated April 7th. (Complete.) 


6,007. “ Improvements in handles or taps for electrical switches.” 
E. W. Lancaster. Dated April 7th. 


6,011. Improvements in ceiling roses for electric lighting.” A. P. 
LunpBERG. Dated April 8th. . 


6,012. “Improvements in switches for electric lighting.” A. P. 
LUNDBERG. Dated April 8th. 3 


6,029. “Improvements in electro-depositing copper, brass, and 
bronze, parts of which improvements are also applicable to other 
purposes.” W.H. WALENN and I. A. Trmmis. Dated April 8th. 


6,030. “ rovements in electro-depositing copper, brass, or 
bronze.” W.H. WALENN and I. A. Timmis. Dated April 8th. 


6,048. “Improvements in electric power apparatus.” G. NorTx. 
Dated April ath | 


6,072. “ Improvements in electro-heating apparatus.” C. E. Car- 
PENTER. Dated April 8th. [Date applied for under Patents Act, 
1883, Sec. 103, 27th September, 1890, being date of application in 
United States.] (Complete.) 


6,125. “Improvements in electrical apparatus for soldering, 
boiling and heating.” J.J. Rrrrer. Dated April 9th. (Complete.) 


6,194. “Improvements in electromotors for alternating currents." 
J. A. Kinapon. Dated April 11th. 
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"= 6,232. “Improvements in microphones for circuits, and 
in the induction coils thereof.” E. Gwosprrr and A. Bunax. Dated 
April 11th. 

6,243. ‘“ Improvements in galvanic batteries.” 8. M. L. Parz and 
R. GreBnge. Dated April 11th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


4,000. “ Improvements in electric regulators.” H. PImPER, Fils. 
Dated March 14th. 8d. Claim:—The combination of an electro- 
magnet, an iron core so arranged relatively to the electro-magnet that 
the latter produces together with the core a magnetic field, and a coil 
of wire (field coil) placed on said core and connected to the mag- 
netising coi] of the electro-magnet, the field coil and the electro- 
magnet being movable relatively to each other in the direction of the 
axis of the said field coil, and the field coil having a length differing 
from that of the magnetic field, substantially as described. 


10,122. ‘“ Improvements in and relating to heating apparatus for 
use on electric railways.” M. W. Dewey. Dated January 27th. 
(Under International Convention.) 8d. Consists in the combination 
with a series electric railway, or a railway employing a constant or 
nearly constant current in the supply circuit of travelling vehicles, 
electric motors on said vehicles electrically connected to the supply 
circuit to propel said vehicles, electric heaters to heat said 
vehicles, and connected in the supply circuit in series,and means to 
regulate the current flowing through the. heaters. Consists, further, 
and more specifically in the combination with an electric railway of 
a continuous line working conductor, a vehicle, an electric motor to 
propel said vehicle, electrical connections between said motor and 
working conductor, suitable means to create or locate electrical re- 
sistance or counter-electromotive force in said conductor between the 
connections an electric heater to heat said vehicle, suitable means for 
supplying current to the heater from the line conductor, and an auto- 
matic current regulator on the vehicle to control the current flowing 
through the heater independently of the motor. | 


12,997. ‘“ An improved electrical rock-drill, coal-digger, or earth- 
cutter.” W. BLANCH BRAIN, A. J. Arnot, and F. BAKER. Dated 
August 19th. 6d. Consists essentially in combining an earth-boring 
auger with an electro-motor, by providing the latter with a compara- 
tively large hollow spindle, through which a rod or spindle, secured 
to the auger, can pass freely longitudinally, and at the same time be 
caused to rotate therewith. This said hollow spindle has the commu- 
tator and armature secured to it in the ordinary manner. 1 claim. 


18,576. “Improvements in apparatus for controlling electric cur- 
rents.” R. H. C. Nevizz. Dated November 18th. 8d. Claims :— 
1. In an apparatus for controlling the flow of an electric current in 
one direction by means of an electro-magnet or electro-magnets and 
a movable arm, substantially as above described, the use of two wires 
connected in such a way that when the main circuit is closed, and the 
current flowing principally through the larger wire, the smaller wire 
will be short circuited by the larger wire, and have only a very 
minute fraction of the total current flowing through it. 2. The use, 
in conjunction with apparatus for the above purpose, of an electro- 
magnet or magnets of a horseshoe form between the poles of which 
the movable magnet vibrates. 3. The use, in conjunction with appa- 
ratus for the above p , Of a bell or bells or any indicating appa- 
ratus, substantially as described, for the purpose of indicating the 
action or non-action of the apparatus. 4. The use of apparatus, 
substantially as above described, for preventing or reducing the flow 
of an electric current through an electric circuit in one direction. 


18,625. “Improvements in and relating to apparatus for use in 
electric welding, forging, and other metal working operations.” 
H. H. Lake. (Communicated from abroad by H. Lemp, of America.) 
Dated November 18th. 8d. Consists essentially in constructing the 
apparatus with a plurality of transformer secondaries arranged in 
apps or in intersecting planes, and made to supply the current to 


he work or the work holding devices in el or multiple arc 
circuits. 8 claims. 


18,631. “ mar mom relating to the welding of metals by 
electricity.” . EH. Lake. (Communicated from abroad by Prof. 
Elihu Thomson, of America.) Dated November 18th. 6d. Consists 
essentially in the repeated application of a heating electric current 
and of pressure alternately to the pieces to be welded. 1 claim. 


19,057. “Improvements in electric arc lamps.” W. P. THompson. 
(A communication from abroad by R. H. Beach, of America.) Dated 
November 24th. 6d. Relates to improvements in electric arc lamps, 
in which the carbons are automatically advanced and consumed, its 
object being to secure an unvarying point of light at the tips of the 
carbons and an arc of unvarying length. 6 claims. 


_ 19,097. “Improvements in and in the method of manufacturing 
incandescent electric lamps and other exhausted receivers.” A. M. 
CLARK. (A communication from abroad by A. Bornholdt and J. 
Glatz, both of New York.) Dated November 25th. 6d. According 
to this invention, the neck or mouth of the bulb or vessel instead of 
being sealed as usual is closed by a stopper provided with a gravity 
valve opening outwards, so as to permit the creation of the vacuum 


within the vessel, and to hermetically close the same when exhausted. 
3 claims. 


19,162. “ Improvements in methods of electric welding and metal 
working.” M.W. Dewey. Dated November 25th. . Consists 
in connecting the bar or blank with one terminal of an electric gene- 
rator, embedding the À aura of the bar or blank to be worked in a 
yielding bed of conducting material in connection with the other 


terminal, and passing a suitable heating current through the bar or 
blank, or a portion thereof, and the yielding bed.*: Consists, also, in 
connecting the bar or} blank with one terminaljof}fan electric gene. 
rator, bringing an endf or other portion of the bar or blank to be 
worked in contact with'a pole of a magnet, passingfa heating current 
through and between%the bar or blank and the (magnet, and then 
applying pressure orjforce to work thejjsame while under the in. 
fluence of the magnet. Consists further in connecting the bars or 
blanks to be welded together to one terminal of an electric generator, 
bringing the ends or other desired portions of the bars or blanks to 
be welded together in contact with a yielding bed of conducting 
material connected to the other terminal of the generator, placing | 
the ends or parts to be welded together in contact with each other, 
and then applying force to unite the parts. 12 claims. 


CORRESPONDENCE, 


The Elmore Copper Companies.* 


I note that you have made several mistakes in my letter 
published in your issue of the 17th, and should be glad if 
ou would kindly correct them. It is surely bad enough to 
ave you wilfully—as I fully believe—mis-quoting my patent 
specifications as you did on a former occasion, for the purpos 
no doubt of supporting your inconsistent argument, without 
now doing me the injury of not printing my letter as it was 
sent you, more particularly when one remembers your corres- 
pondence with Mr. C. H. W. Biggs as to proof reading. 

To begin with, you have headed my letter “ Elmore Coppe 
Companies.” You might better have headed it “ Watts 
System of Patent Making,” or “ What’s Watt ?” 

On the tenth line counting from the bottom, in the second 
column, page 511, you use the term “ Company erecting,” 
which should be “ Company wrecking.” 

On the last line of the fourth paragraph, in the- first 
column, page 512, you print “ When you understood to boom 
the Marchant engine,” instead of “ When you undertook to 
boom the Marchant engine.” | 

And in the second line of the following paragraph you 
altered my meaning by printing “the utter regard for the 
truth,” instead of “utter disregard for the truth displayed 
by him,” besides other minor mistakes. 7 

I note in your editorial remarks that you say “ this letter 
is ostensibly in reply to that of Mr. Alexander Watt.” For 
the purpose of clearing up ary doubt which you may have in 
your mind on the subject, I may say that it is intended as 4 
reply to Mr. Watt. 1t may appear to your readers that the 
only ostentation in connection with this subject is your pre- 
tended misunderstanding. 

“You say that you “leave the controversy between Mr. 
Elmore and Mr. Watt to Mr. Elmore and Mr. Watt.” | 

I think it will not be apparent to your readers how you 
can logically take up this position in regard to theszinc dis- 
pute, after having roy a so totally different a course of 
procedure in regard to the copper companies. The following 
may prove to be a good reason :—It was pretty generally 
known that the officials of the Elmore copper companies 
were not allowed to answer the attacks appearing 1n 
Press in regard to these companies. You may, therefore, 
have felt pretty safe in saying what you have said—adopting 
and backing Mr. Watt’s absurd statements in regard to the 
copper companies, assuming that no reply would come. But 
as soon as “no other authority intervenes to prevent Mr. 
Elmore ,opening his mouth so widely ” the effect is most 
marvellous, and prompts you to take refuge in a few sarcastic 
remarks, and to refer me to your correspondent. Surely à 
most glorious climb-down after the hitherto quasi-defiant ai 
assumed by you. “All hell shall quake for this,” cried 
Ancient Pistol. “The beginning of the end,” croaked the 
ELECTRICAL REVIEW, referring to Elmore’s Forel al 
Colonial Company on page 151. It is needless to add, H 
does not yet quake, and the end is not yet come. These two 
events are likely to occur contemporaneously. | 

For the purpose of bringing the facts out of the mystery 
that you would prefer to involve them in, I have to say that 
the statements referred to by me as being absolutely false are 
those recent statements which you now say are your 
ments, and for which you say you are responsible. I per 

“those statements are—where they are s bsolutely 


ific—absolu 
false, and it would appear that in all probability 1 am in À 
better position to judge of their accuracy than you are. ~ 


* For our reply we refer readers to p. 516.—Ens. Exuo. REV. 
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You disclaim the ability to provide eyes and ears for those 
who will not see nor hear. In the same way, I do not claim 
to perform miracles by providing brains for those bereft of 
reason, and memories for those who have none. 

I am not aware of having said that the honour of 
journalism -was safer in fmy keeping than in yours, but I 
frankly say that I would much rather that all the honour 
which attaches to such journalism as yours is in connection 
with “ Elmores ” be yours instead of mine. | 

Your statement as to it being unnecessary for the editor 


_of a paper to satisfy himself of the truth of his corre- 


spondents’ statements as to other people being brain pickers, 
is just what I would expect from a journalist who goes out 
of his way to suggest, as you have done, how you think a 
patent may be successfully pirated. | 

Of course, if your ideas of honour and fair fight prompt 
you to repeatedly kick a man when he is bound hand and 
foot, by all means proceed with your persistent endea- 
vour to engage me in a correspondence which I have 
already told you I am forbidden to undertake. Such corre- 
spondence would doubtless be quite a profitable undertaking 
for you, as it helps to gratuitously fill your columns. 

. I have only to say this, that in the reply you ask Mr. 
Watt to make to my letter rit is to be es | 

himself—which you have not done—to the point at issue, 
viz., are the authorities quoted by me anticipations of his 
patent (which patent he alleges I have stolen from him), or 
are they not ? 

Your readers have now had Mr. Watt’s accusation and my 
reply placed before them, and are doubtless capable of 
arriving at a decision ; so with Oliver Wendell Holmes’s 
statement before me that “ Controversy equalises fools and 
wise men in the same way and the fools know it,” I must 
decline to spend any more time on this subject ; only adding 
in conclusion that my brother is preparing a paper on the 
Elmore copper process at the invitation of the leading scien- 
tific society in this country, and, in the event of his obtain- 
ing his directors’ sanction to read the same, you will have 
an opportunity of repeating the statements you have made, 
in a place, and at a time where, and when ler can be fully 
answered. | 
[am sorry that this correspondence has partaken of so 
acrimonious a nature ; the responsibility for this does not rest 
with me. If one goes to Rome one must do as the Romans 
do. I went to the REVIEW and answered them in their own 
language. One would only appear ridiculous by using Lord 
Chesterfield’s language in Billingsgate. 


A. 8. Elmore. 
Leeds, April 21st, 1891. . 


Although I do not consider holding a controversy with a 
person of Mr. A. S. Elmore’s t the most exhilarating 
way of disposing of one’s time, I will reply as briefly as 
possible to the heterogeneous hash, which, bearing that 
individual signature, ap in your last issue. This 
latest offset of the Elmore family tree has endeavoured, by 
a series of misleading extracts, to show that the publication 
of chemical or electro-chemical data—the results of mere 
laboratory experiments, for example—renders void any 
some subsequently obtained, in which such data necessarily 

me involved in the practical applications of science to 
the arts, If Mr. A, 8. Elmore’s notions were the law of the 
land—which, happily, they are not—the functions of the 
patent office could very well be dispensed with so far as elec- 

lytic processes are concerned. The mere fact that Mr. So- 
and-So has stated in his book, as the result of his own 
ratory experience that “you can reduce zinc from its 
sulphate, or acetate solution by means of a voltaic current,” 
would not, so faras I understand the patent law, prevent a 
man from obtaining a valid patent for using the same 
materials, provided that his specification clearly described a 
Practical method of preparing and using such materials, 
with a definite and useful end in view, by which the public 
would derive benefit. : 

y attention is called to certain passages in divers books, 
but the information thus conveyed is somewhat stale to me, 
oom a8 My acquaintance with most of the works referred 
os ates from the period of their first publication—an un- 

unate period, it is true, since there were no Elmores 


he will confine . 


then ! Tam next favoured with extracts from works of a more 
recent date than those referred to above, but these extracts— 
evidently introduced to mislead your readers—have no refer- 
ence whatever tomy patents. In the English translation of Dr. 
A. Classen’s Quantitative Chemical Analysis by Electrolysis, 
says Mr. A. S. Elmore, at page 63, occurs the following :— 
“ Parodi and Mascazzini determined zinc by electrolysis in a 
solution of sulphate, to which has Been added sodium acetate 
and citric acid, to acid reaction.” . Now, the above experi- 
ment has no bearing upon either of my zinc patents, in 
which there is no mention whatever of sodium acetate. Again, 
he says, “The same author, on the same subject, says, 
‘Riche reduces zinc from a solution of the acetate with éxcess 
of ammonium. acetate, obtained by supersaturating with 
ammonia and acidifying with acetic acid.’” This, again, has 
nothing whatever to connect it with either of my zinc patents, 
as I do not use any salt of ammonium, in excess, or other- 
wise ; neither is there any mention of ammonia in my zinc 
patents. And yet these extracts are put before your readers 
as evidences of prior publication, as against. my. patents ! 
Does this not show to what extremes a certain class of persons — 
will go in endeavouring to escape from a not very creditable 
position ? | | 
Mr. Elmore knew perfectly well, when he stated in his 
tent that acetate of zinc could be used in his process, that 
e did so for the purpose of interfering with my own zinc 
patents, for he makes no mention in his zinc patent of any 
particular method of preparing an acetate of zinc electrolyte, 
or in what way the electrolyte should be regulated, so as to give 
perfectly practical results. The mere mention of the zinc 
acetate as a salt that “ may be used,” is not such information 
as would enable an ordinary workman to adopt his. process 
with acetate of zinc as the electrolyte. | 
An attempt is next made to show how my second patent 
has been anticipated, and this is how it is done: “ Classen, 
page 63, uses a mixed electrolyte containing sulphuric and 
citric acids.” By a perversity of fortune, however, the wise- 
acre is again at fault with his quotations, for it so happens 
that in my second patent citric acid has no place! I am 
further treated toa few es taken from another book, 
but as I do not hold a very exalted opinion of the authority 
from whence these extracts are derived, I will pass on to some 
other portions of Mr. A. 8S. Elmore’s letter which 
require a little attention. In reference to my being a 
consulting chemist, Mr. A. S. Elmore says “it would 
be really interesting to know what his clients consult him 
about.” Would it? We'll see. Does he not remem- 
ber the remarkable case of “ Elmore v. Pirrie and others,” 
in which his father, Mr. W. Elmore, sought to recover 
£15,000 damages for breach of contract—but didn’t ? Does 
he not remember a remarkable statement, published in my 
book “ about the tensile strength of 
Elmore’s copper tubes, in which the breaking strain was put 
down as equal to 32 tons per square inch of original area, 
with an elongation of 38°3 per cent ? Does he not know who 
ve me that false statement for publication in my work ? 
oes he not know that I furnished my clients in that case 
(the defendants) through their counsel, Mr. Moulton, Q.C., a 
slip of paper on which was written the false statement 
= A to? And surely he cannot have forgotten the 
severe remarks of the learned judge who tried the case—Mr. 
Justice Kay—in reference thereto? If so, the following 
will refresh his memory, and, at the same time, perhaps, 
convince him that in consulting me in this case, my 


clients had no cause for regret. In delivering his judg- — 


ment in the case of Elmore v. Pirrie, Mr. Justice Kay, 
referring to the foregoing statement, said : “So that Mr. 
Elmore gave to Mr. Wat}, and allowed to be published in 
the book, of which his son has a copy in court, this false 
statement about the breaking strain of copper tubes 
manufactured by him, and if he would do that, and if he had 
not the honesty to write to Mr. Watt and say that he had 
made a mistake, and ask him to correct it, how can I doubt 
that he would tell the same falsehood to the persons who 
were engaged in this negotiation with him.” ; | 

Possibly the above may be sufficiently “ really interesting,” 


,s0 far as regards what some of my clients “consult me 


about.” However, I can oblige Mr. A. 8. Elmore with some 
further information upon this point which may, or may not, 
“ really ” interest him, as he must have been busily engaged 
in cutting his “back teeth”. about the time the incident 
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ELECTRICAL REVIEW. 


referred to below occurred. It was in December, 1877, I think, 


that Mr. Van Winkle, of the firm of Coudit, Hanson and 


Van Winkle, Newark, N.J., accompanied by Mr. W. Elmore, 
arrived in thiscountry, the former gentleman titacine with him 
a number of Weston’s dynamo-electric machines. Having 
obtained my address, a meeting took place, at which Mr. 


Van -Winkle expressed a desire that, I should use my influence ~ 


to get one of the Weston dynamos put down for trial at some 
plating works. About this. I had but little difficulty—only 
a trifling amount of prejudice to overcome—and obtained 
rmission of. the late chairman for one of the machines.to 
fixed at the works of the Plating Company in Kirby 
Street. 
accepted and promptly paid for by the company; and, 
having closely watched its performances, at Mr. Yao ‘inkle’s 
request I gave him a report thereon, which was immediatel 
printed in his circulars, which were sent broadcast throug 
the country, and the Westons were freely adopted thereafter 
by many large firms in London and the provinces. | 
After a while, Mr. Van Winkle returned to America, leaving 
Mr. W. Elmore as his agent, and some time after that: “ im- 
proved Weston’s ” made their appearance, at which period, 
or soon after, the agency was brought to a rather abrupt 
termination, I believe. It was the prompt way in which I 
got the first Weston put down that led to its success, and it 
was the direct means of giving Mr. Elmore a footing in the 
London market. With the Weston machine came a goodly 
supply of “ nickel salts,” and these, in their turn, soon found 
their way into London and provincial workshops, and the 
number of nickel platers increased ten-fold in a very short 
time. Next came the suit of The Plating Company ». 
Farquharson, This company, the owners of Dr. Adams’s 
nickel-plating patents, unfortunately believed that they had 


a complete monopoly of :the right to nickel plate in this 


country. Well, the first trial took place, and the plaintiff 
company won the day. The London nickel platers—and 
22 y Mr. Elmore, who had supplied the whole of them not 
only with Weston dynamos, but complete and costly “ outfits,” 
were ina state of fever at the result. Seeing the pros- 
pect of a large number of workshops being closed and 
their owners ruined by the decision in favour of Adams’s 
patent—which nobody infringed—I, unprompted by any 
one, went direct from the Court, on the occasion referred 
to, to Clerkenwell, and laid the foundation for a defence 
fund, -obtaining on the spot guarantees from leading 
firms of adequate support, which formed the nucleus 
of a still larger fund stade obtained. These events 
resulted in the case going to the Court of Appeal, in which, 
this time, the defendant was successful, and on further appeal 
to the House of Lords this latter decision was sustained, and 
all the nickel platers in London, Birmingham, Coventry and 
Sheffield were jubilant. Elmore, especially, was benefitted 
by this result, but the way in which he showed his gratitude 
was rather peculiar. Having started a large number of people 
in the nickel-plating business, for which he received con- 
siderable sums of money, he next started on his own account, 
and so reduced the prices as to seriously cripple the whole of 
the London trade, from which it has never since recovered, 
and never can. | | | 
With respect to the Elmore failures in the electro-deposition 
of zinc, in various parts of Wales, to which I referred in my 
former letter, Mr. A. S. Elmore, with the good taste you 
would expect from him, has been pleased to give me what he 
calls the “lie direct.” Now let us see how readily this word 


- rebounds from myself and seeks its natural resting place on 


the more genial soil of an Elmore! Full well he knew 
what I referred to, and whom I referred to, in my allusion to 
the costly attempts and failures which had been made in 
Wales to deposit zinc from a sulphate solution. Does he not 
know, whether he participated in one, or all, of the operations, 
that I was stating nothing but the truth when I referred to 
the Elmore failures in that part of the kingdom? Does he 
not remember anything about the trials with bluestone ore, 
&c.? It so happens that I have pretty good proofs of the 
ep a attempts to which I À 8 | and I may say that 
the communications in which they were made known to me 
were couched in language which was not intended to be 
highly complimentary to the Elmore reputation! Possibly 
Mr. A. 8. Elmore would not care to put my assertion 
to the test of proof? I am somewhat fearful that 


The machine gave unqualified satisfaction, was. 


the copious store of “Elmore shares” which A. $, 


| 


of that name professes. to have “stuck to” with such 
Elmorian courage, must have had the effect of convincing hj 
that, affer all, he may be a person of some consequence, 1 
should be sorry to disturb such a happy state of self-approval, 
but perhaps I may gently hint that I think it not improbable 
that a good many holders of similar shares—of any denoming. 
tion—would not deeply grieve if Mr. A. 8. Elmore and the 
rest of his illustrious family were the sole possessors of them, 

As I have neither time nor inclination to enter inte further 
controversy with Mr. A. S. Elmore, I should advise himto 
utilise his leisure moments in trying to overcome the 
“ difficulties ” referred to by Sir T. Farrer at the meeting of 
the holders of priority, &c., shares at Cannon Street Hote 
the other day. A little less writing and a little more atten. 
tion to foliated copper tubes would appear to be the best use 
for A. 8. Elmore’s spare moments. — 


Alexander Watt, | 
April 18th, 1891. 


Inductive Disturbances in Telephone Circuits. 


A perusal of the article in your issue of April 10th sug- 
gests that Mr. J. J. Carty is pursuing with commenda 
assiduity, at a distance of some 10 years, a path already, to 


no inconsiderable extent, explored by English telephonists, - 


In his fig. 11 Mr. Carty sketches a plan, from which he 
evidently expects important results, for reducing in a single 
wire the disturbing influences of neighbouring conductors, 
The same plan is described, figured and claimed in my patent, 
No. 4,428, of 1881. It has never been of much use practi- 
cally, because the dividing and earthing of the wire at its 
centre prevented the necessary call signals being transmitted 
without the intervention of special apparatus. This objec- 
tion has recently been overcome, but the plan can scarcely be 
made as efficient and simple as a metallic circuit. | 

Shunts, both of low and high impedence, on the plan illus- 
trated in Mr. Carty’s fig. 10, but applied to single wires 


(their use with a metallic circuit is unnecessary, since that 
should in itself be sufficient to all disturbances), I : 


employed as long ago as 1885. On the single trunk lines 
between Falkirk-Stirling, Stirling-Dunfermline, and Dun- 
fermline-Kirkcaldy, a induction was greatly reduced 
by their aid without spoiling the speaking. But lines so 
fitted are liable to be stopped by faults that would not fatally 
affect an unshunted wire. | 

Mr. Carty’s assumption that the important part played by 
static induction in telephonic disturbances has been hitherto 


_overlooked surprises me, for I was under the ner that 
a 


it had been recognised years ago. Personally I had satisfied 
myself on the point by direct experiment. In practice, how- 
ever, all problems in connection with metallic circuits can be 


solved 7 assuming the presence of current induction only, 


a fact which may aceount for the little prominence given to 
static induction in published discussions. 


A. R. Bennett. 
April 20th, 1891. 


Lundy Cable Company, Limited. 


Some time ago the liquidator of this company offered the 
cable for sale, and I purchased the same. I have just re 
turned from picking it up. I found. the cable in -perfect 
condition, except in one or two places where it been 
chafed by the rocks, and I also found a break caused pro- 
bably by some wreck having driven over it, the cable on 
both sides being in absolutely perfect condition. _ 

From personal observation and local information that 1 
gathered while engaged in the operation, I am con 


that if the cable be relaid to the Devonshire coast at Braunton, . 


there would be no further trouble in maintaining it, a 1! 
would be lying upon sand for the whole distance. 


| : G. F. Rogers. 
April 21st, 1891. | 

[We should be pleased to learn that steps had been taken 
to adopt the suggestion made by our correspondent. The 
value of such a means of communication between Lundy 
Island and the mainland, from the humanitarian point of view 
at least, can scarcely be over-estimated.— Eps. ELEC. Rev;}. 
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J. H. HOLMES & CO. 
WEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, EC. 


SLOW SPEED. 
HIGH EFFICIENCY. 


DYNAMOS 


HONK: 1488. TELEGRAMS: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


de 
ELECTRICAL AUCTIONEERS, VALUERS 


4ARBITR aToRs, 


se, QUEEN VICTORIA STREET, LOVDON. E.C., | 


And Albert Square, MANCHESTER. 1543 


ENGINES, BOILERS, AND DYNAMOS 
FOR SALE,. CHEAP. 


TWO HORIZONTAL HIGH PRESSURE ENGINES, each 35 
H.P. nom., coupled together as a pair; automatic expansion 
, steel shaft, 13 feet flywheel. 


TWO DITTO SINGLE ENGINES complete. 


THREE STEEL LANCASHIRE BOILERS, each 24 feet by 


7 feet 2 inches diam., insured at 80 lbs. working pressure, 
complete. 

The above are all 
are in excellent condition. Made to severe specification for electric 
lighting. Removed owing to alterations in station. Can be 
thoroughly inspected ; prices low. | 


FOUR BABCOCK-WILCOX BOILERS, each 164 H.P. nom. 
Worked only a short time at 130 1bs. pressure. Complete with 
mountings ; a bargain. 

FOUR SIEMENS ALTERNATING DYNAMOS, each for an 
output of 2,500 volts and 33 ampéres at 550 revolutions. 

And other electric lighting plant. 


For further particulars, prices, orders to view, apply to 
Wueat.ey Kirk, PRICE AND Govutrty, 52, Queen Victoria Street, 
London, E.C. 4355 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can kav: 

their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 3s. 6d. per volume. Cases for binding are 
also supplied at 2s, 6d. each.—22, ParernosTer Row, Lonpon. 


by Mussrs. MARSHALL, Sons & Co., Lrp., and 


VULCANITE. 


188, LONDON WALL WOOD STREET E.O. 


EBONITE. ... 


CHEAP PREPAID" ADYERTISEMENTS, 
Relating to Situations Vacant,. Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word {minimum 1s.). - 
Three consecutive Insertions for the Price for Two. 
*e® This Beale does not apply to Trade Advertisements, terms tor nel 


ANTED, ELECTRICAL ENGINEER, age about 254 must 
be well up in test.—Address, giving full particulars, to 
4,894, Review office. 4394 


TANTED, A ‘1URNER who can do some fitting and take 


charge of a engine ; also an Enyineer’s Labourer.— 
Apply by letter only, Swinsurne, Teddington. 4402 


A” OPENING occurs in a London Laboratory for a Pupil 
who wishes to gain some practical experience of chemistry. 
—Address, “C.,” 4,393, Exectricat Review office. 


ANTED in the Provinces, a test clerk for an electrical 
laboratory at a commencing salary of 83. per week ; appli- 

cants to state age and experience if any.—Addcess 4,410, Office of 
this Paper. 4410 


A VERY GOOD VACANCY is now open for a premium pupil 
in our electrical testing department.—Address No. 4,407, 
Office of this paper. 


[Continued on next Page.] 


INTERNATIONAL ELECTRIC EXHIBITION IN FRANKFORT-ON-THE-MAIN. 


N ENGINEER with great technical experience and success during his many years’ practice in trans- 
atlantic countries, and eminently qualified to represent a large firm, is willing to undertake the representation of an 


important firm for the duration of the 


ELECTRIC EXHIBITION IN FRANKFORT-ON-THE-MAIN. 


Advertiser is thoroughly conversant with the German, Spanish, English, French and Italian languages 
enterprises for his own account, and would eventually be prepared to do business also for the respective house abroad. 
Please address to “ K. L.,” 753, care of Haasenstein & Voouer, A. G., Frankfort-on-the-Main. . 


; has carried through 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 


ELECTRICAL TESTING AND 


TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Highest Award Paris Exhibition 1889. 


Only “Grand Prix” to any English Electrical Exhibit. 


Telegraph Addresa: “OHM,’? LONDON. 


Telephone No. 3852. 3509 
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je eee LIGHT FITTINGS.—A gentleman of experience, 

with connection in City and West Ead, desires to represent 

a leading manufacturer of electric light fittings, &c. High-class 
references.—Address 4,409, ELectricat Review Office. 


DVERTISER seeks situation as Electrical Engineer in charge 

of private installation or small central station; has had 

considerable experience. Good testimonials.—Address No. 4,406, 
Exectricat Review Office, Paternoster Row, E.C. | 4406 


ITUATION WANTED.—General wiring, lighting, telephone, 
bell, fire alarms, also used to brass work, lathe, and vice. 
Gand reference.—* A. ,” 180, Malden Rd., London, only. ane 


A GENTLEMAN with a university degree and some know- 

ledge of electricity would give a year of his time to an elec- 
trical firm where he would have an opportunity of assisting in 
construction and installation work.—Address, “X.,” 1, North 
Crescent, Bedford Sq uare. : 4398 


A DVERTISER desires Appointment as Representative for 
Insulated Wire Manufacturers ; good knowledge of business. 


—“X,” 167, Victoria Park Road, South Hackney. 439 | 


[7IREMAN, 22, requires Sitvation abroad, aboard +hip, or 
in England.—Hammond, 159, Whitfield St., W.C. 4389 


LECTRICAL ENGINEER whose business bas outgrown his 
capital desires a partner with £1,500. Technical knowledge 
not necessary.—Mr,. Smirx, 43, Welbeck Street, W. 4408 


ARTNERSHIP.—Gentleman with £3,000 or £1,000 required 

to take half-share in old established and lucrative business ; 
strictest investigation.—“ ALPHA”. Review office, 
Paternoster Row. E C. $296, 


ARTNERSHIP.—Electrical Engineer desires Partnership in 
well estavlished business, either general or special; Bir- 
miogham or Midlands preferred.  Muoderate capital.—Apply, 
No. 4,400, EzecrRicaz Review office. 4.00 


DVERTISER, with small Capital and knowledge of electrical | 


apparatus, wishes for Partnership; understands construc- 
tion and working of telephones.—* Dynamis,” care of Dennett’s 
Library, Hill Street, Upper Clapton. 4334 


‘C\MALL Electrical Business or Partnership wanted, by Elec- 
trical Engineer, with good knowk dg- of London firms ; could 
‘superintend office or works.— 4,308, ELscrricaz Review. 4363" 


A COMPACT Central Electric Lighting Station of large 

development for Sale, or Partnersuip would be entertained. 
: Principals or solicitors. only.—* Z.,” ELecrmicaz Revisw office, 
. Paternoster Row, E.C. 


eg nee te Installations or Wiring. Labour only by experi- 
enced responsible men.—Wetham, 28, Almeida Street, N. 43e7 


{'STABLISHED ELECTRICAL ‘ENGINEERING and 
., FITTINGS BUSINESS FUR SALE, with high class 
‘Sh w Room, in West End thoroughfare. Satisfactory reasons 


_ for disposal. Purchase money (stuck, plant, &c.) required, about 


£750. Bund fide opportunity fur energetic man with command 
of £2,000 to £3,000. Principals or solicitors only treatd with. 
—Address, “ Z. B.,” May’s Adverticing Offices, 162, Piccadilly, W. 

| 4377 

Wi TO HIRE, small Alternating Dynamo with Exciter, 
output about 6,000 watts at 110 volts, periodicity 100 per 


second.—Send particulars and terms to No. 4,397, ELECTRICAL 
Review. 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the ELEcTRICAL EN iINEERING 
Corporation, Limitep: “ Electrical Distribution,” ‘ Machine 
Driving by Electricity,” “ The Telpher System of Cheap Trans- 
port,” and “‘ Electrical Supplies.”—t8, Victoria St., Westminster. 
3348 


MOTORS 


From ;5 to 50 H.P. 


For Driving 
FANS, PUMPS, 
LAUNCHES, 
ROCK DRILLS, 


PRINTING PRESSES, 
and 
GENERAL MACHINERY. 
COMPLETE PLANT FOR THE TRANS 

MISSION OF POWER. 


Enlarged Illustrrt-4 Catalogue 
now rendu. 


CUTTRISS & CO, Leeds. 


43% 
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VERITYS WEEKLY LETTER 


TO THE ELECTRICAL TRADE | 


Since taking over the firm of Messrs, 


Verity Bros. and the dismantling of their 


somewhat inconvenient factories in Heddon 
Street, the necessity for additional manu- 
facturing premises has been forced upon 


us, and very convenient factories have been 
secured near Aston Station large enough 


to employ 800 men should they be required. 
Our new factory buildings, which are prac- 
tically divided into three parts, are devoted 
respectively to the manufacture of Electric 
Fittings, Electric Sundries, and general 
work in connection with our ventilating 
and heating business. 

Birmingham goods are generally con- 


sidered, and rightly, to deserve the title of | 


Brum.” Our factory is at ASTON and 


not Birmingham, and our goods manufac- 


tured there will not be “Brum.” The 
works are under the direction of experienced 


men who have been with us for years and . 
we have been espe rally careful in the selec- 


tion of workmen for this factory. Already 
large quantities of goods have been manu- 
factured at the new factories, and among 
these are the uhole of the electroliers just 
fixed at the Reform Club, and which for 
appearance and quality are equal to any- 
thing we have ever made in London. If 
anything the finish of the polished goods 
is a little clearer, which we attribute to the 
better atmosphere of Aston. 

A large Gulluway boiler recently used 
at the Birmingham Exhibition has been 
erected at the works, and that portion of 
the factory where Electrical Sundries, 
Switchboards, dc., are being manufac- 
tured, is equipped entirely with machine 
tools selected and bought for us in America 
by a well-known engineer of the Ediso 
Company there. 

Everything that can cheapen the manu- 
facture or improve.the quality of the work 
is being done, and we trust the trade will 
support us in our new venture. 


B. Verity & Sons. 


31, King Street, 
Covent Garden, London. 


Apri: 24, 14902 
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NEW PRICE LIST NOW READY. 


AMMETERS 


and 


Telegrams : 
“MEGAVOLT,” 
LONDON. 


For Engine Room use, 


Alternating or 


| Direct Current. 
MARINE TYPE | 


For Ship, 
Tram, 


| Train use. 


| 


& Co. ga 
Feit O., 
ae Contractors to English & Foreign Governments, ua 
J | Railways, Central Stations,&c. | 
| Splendid Mechanical 

] N A MO Construction. = 
Armature: sulatedentirely with MICA 
Armatures and Field Colls 
5 | of Conductors. _2 CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
| | working with same MARGINAL FACTORS 

AMPLE GLEARANGE and at same LOW TEMPERATURE. Some welghing over SEVEN TONS without Engine. 

for Armatnres, amor of this type have worked at 34° volta, trans- 
OTORS 
yf STRONGLY BUILT. 
, Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
HIGH EFFICIENCIES. 
TEAM DYNAMOS 
FOR ANY OUTFUT. 
DYNAMOS and MOTORS 
STEAM DYNAMO for ELECTROTYPING- i 
supplied to Ordnance Survey Dept. FA >! + = — 
Woocrie.o Works, HaRRow ROAD 


10-B.P. Launch Motor with Gooiden Armature ; 


LON DOW, w. work with Armature in water. 


| 

; 
| | # Ÿ 
F4 | 
| 
 & 0 
AS 
| a # | 

=, 109 

| 

EVERSHEDS MATENT 

| | 
(ra ( | 

| 

| 

| 

| 

| 

| 

| 

~ | | 


XIV THK TÉLEGKAPHIC JUUKNAL AND ELECTRICAL KEViEW SUPPLEMENT, i April 24, 


ALEX. MUIRHE 


WHOSE CERTIFICATE OF VALUE IS SENT WITH STANDARD CONDENS A 
AND STANDARD CELLS. 


SPECIALITIES: : 


STANDARD CONDENSERS, 


STANDARD. CELLS—Dr. Muirhead’s Patent Portable Form 
(AS . SUPPLIED TO THE BOARD OF TRADE). 


POTENTIOMETERS (VARIOUS), AND OTHER APPARATUS FOR ELECTRICAL TESTING. 


Dr. Ligh'ning Guards 
(various). 


Apparatus for Working Submarine 
Cables. 


Appara‘us for Duplex Teleg'aphy on 
Submarine Cables (with Dr, Muir- 
heid’s latest improvements). 

Muithead’s Inductive Resistance for 

Duplex Telegraphy. 


| 


THOMSON & YARLEY’S SLIDES ‘(duirhead's 


APPARATUS SUPPLIED TO THE FOLLOWING CABLE COMPANIES —Tastern Telegraph Com- 

pany; Eastern Extension Telegraph Company; Eastern and South African Telegraph Company’ 

| African Direct Telegraph Company; Brazilian Submarine Telegraph Company; Anglo-American 

Telegraph Company; Direct United Stites Cable Company; Western Union Telegraph Company} 
Commercial Cable Company; Direct Spanish Telegranh Company. 
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| By w. PERREN MAYCOCK, /ssoc.Mem.Inst.E.E., 


© Lighting from Central Stations with Special Reference to the Chelsea 
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Publications. à 


COMPREHENSIVE INTERNATIONAL 
TABI.=E. 
.Inst.C.E., 6, CASTLE STREET, LIVERPOOL 
Compil at, à Price 6s. 6d. Post Free toany in UK. . 
of Postel Order 9d. 


PUBLISHED. CROWN CLOTH, 6 D AILY ORACLE 
A DICTIONARY OF. 
METRIC AND OTHER USEFUL MEASURES. | 


By LATIMER CLARK, 
Mem.Inst. C.E., Mem Inst. FE, FRA. 1889. 


E. & Fe. ‘SPON, Strand. 


Published 


LEOTRICAL NOTES AND DEFINITIONS < ONE PENNY. 


: For the Use of Engineering Students and Practical Men, 


Fe somo, ROAN, GILT EDGES, 4s. 64. 


ere in Llectrical Engineering at the litlake Institute, Croydon, &c., 


AN INDEPENDENT FINANCIAL REWSPAPER. 
| DEVOTED TO THE INTERESTS OF SHARE- 
ELECTRICAL ENGINEERS. HOLDERS AND INVESTORS. 
it CONTAINS : 


Jucond Edition, considerably Enlarged, with Numerous Illustrations. 


Ee. & N. SPON, 125, Strana. 
=. FULL CRITICISMS ON NEW COMPANIES, MEETINGS, &c., 


uRu af the INSTITUTION of ELECIRICAL ENGINEERS. | LATEST PRICES OF QUOTED AND UNQUOTED SECURITIES, 
| MINING, INSURANCE, PRODUCE & SPORTING NOTES, ~ 
DAILY EXTRACTS FROM THE REGISTER OF BILLS OF 
SALE AND DEEDS oF ARRANGEMENT, 
| INFORMATION. 


| Edited by F. H. WEBB, Secretary. 


PART 92, 
Containing the Discussion on General Webber’s paper on “ Electric 


stem,” and the important paper with full discussion on “ Trans- 
by James Swinburne, Member, al:o an Scale of Charges can be had on 


Original Communication, “‘ Descriptive of a Tree struck by Lighting,” 
communicated by the Director General of Telegraph; in India, application. 
together with Abstracts of Articles | 
netiom, appearing in the principal Technical Jou s, Eng an 
Foreign Le months of February and March, 1891, with AT ALL NEWSAGENTS AND BOOKSTALLS. = 
abstracts of some of the more of those appearing from ur ur" 
November, 1890, to January, 1891.—Price 3s ( | 
Lonnow: E. & F. N. SPON, 125, Strand, WC. Fe Offices : 20, BUCKLERSBURY, LONDON, E.C. 


THE OLDEST ESTABLISHED WEEKLY ELECTRICAL PAPER. 


ELECTRICAL REVIEW. 


ESTABLISHED ‘1872. 
THE TELEGRAPHIC JOURNAL AND 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER HOW, LONDON. 


Telegraphic Address: “AGEEKAY, LONDON.” Code ABC. Telephone No. 517. 
All Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co. 


‘SUBSCRIPTION RATES.—In Great | Britain, post free, per year, 198. 6d. To all Foreign Countries (except those mentioned 


below), per Year, 21 1s. Sd. tions,—Abyssinia, Aden, Borneo, Ceylon, India, Java, Labuan, Mozambique, Penang, 
Persia (vid Brindisi), Philippine e's ingapore, Zanzibar, to which La are: per Year, 21 8s. 10d. 
VOLUME XXVII. can now be had bound in black clot cloth, gilt, at 12s. 


BINDING.—Subscribers’ numbers bound for 8s. 6d. each volume, including case. CASES.—Cloth Cases for Binding can be had. - 


price 2s. 6d. each 
READING CASES, to hold from One to Twenty-six Numbers, the Volume complets toe’ Bailing, Le bad thom 
the Publishers, Price 68., or Free by Post (in Great Britain) 68. 6d. 


FOREIGN, AGENTS.—New York: D. Van NostRanp, 28, Murray Street. Paris: Vauvz J. Borvaav, 22, Rue é la Banque 
Berlin: Asuze & Co. 5, Unter den Linden. : 


NOTICE TO ADVERTISERS. 
The following are the latest times up to which Advertisements can be received for 
Publication in current week’s issue :— 
New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. | 


ADVERTISHMENT RATHS ON APPLICATION. 


+ 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. ALasasres, 22, Paternocter Row, E.C. - 
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— ations. 


Cloth 3s. 6d., Post Free. With numerous illustrated Experiments and Examination Questions. ' 
By ANDREW JAMIESON, M. Inst. C. E. | 


ELEMENTARY MANUAL OF MAGNETISM AND ELECTRICITY 


‘Part I:—Natural Magnets; Permanent Magnets; Magnetic Curves or Lines of Force; Molecular Theory of M oe 
Distribution of Free Magnetism along a Bar Magnet ; Magnetic Induction ; the Earth regarded as a Magnet; the Mariners Compas: 
Practical Notes on making Experimental Apparatus for studying Magnetism ; Questions and Answers. 


Part II :—Electro-magnetisms ; Simple Apparatus for Studying the Magnetic Action and Direction of Electric Currents ; Magrt 
Field and its Direction as due to a Circular Current; Electro- etic Solenoid; Magnetic Polarity due toa Straight Outen 
Magnetisation of , Iron and Steel by an Electric Current ; Electro-Dynamics ; Electro- -Magnetic Induction ; Historical N oe axl on the 
Discoveries of Galvani and Volta, &c.; Heat is develo when a Force overcomes Resistance ; "Polarisation ; Practical. em a 
Making Experimental Apparatus for Studying Voltaic Electricity ; Questions and Answers. 


Part III: :—Early History of Electricity, and Derivation of the Word ; General Explanation of the Terms “ Positive and Nes 
Conductors and Insulators ; Simultaneous and Equal Generation of Positive and Negative Electricity; Electro-Static we ! 
Electro-Static Distribution on Conductors; Surface-Density ; Experiments with the Winter Machine; Practical Notes on tae | 
Experimental Apparatus for Studying Frictional Electricity ; Questions and Answers. 


Crown 8vo, 10s. 6d., Post Free. New Edition with 307 Illustrations. By W. SLINGO, Principal of the Telegraphists’ Schoo) ota 
and A. BROOKER, Instructor on Electrical Engineering at the Telegraphists’ School of Science, G.P.0., London: _ 


ELECTRICAL ENGINEERING FOR ELECTRIC HO 
ARTISANS AND STUDENTS. | 


Contents :—1. Current—Potential—Conductors—Insulators. 11. Practical Units—Ohm’s Law—Fundamental Units. m1. Pri 
Daiberten, tv. Measurement of Current Strength. v. Measurement of Resistance. vi. Measurement of ' Electromotive og 
vit,’ Blectro-Magnets—Electro-Magnetic Induction. vi. Dynamo-Electric Machines (Alternate Current). 1x. Dynamo-Elecirc : 
Machines (Direct Current). x. Direct Current Dynamos (continued). x1. Direct Current oe (Open Coil). xt. Motors and 
their’ Applications. xt. Transformers. xiv. Secondary Batteries. xv. Arc Lamps. Incandescent compe 
xvir. Installation Fittings, &c. 


‘Cloth, ds. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being nos the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.”— Electrician, February 15th, 1889 

“ The author comes to his task, however, so well equipped by practical experience, that wee —— to be a basis for his very 
nounced confidence. His selection ‘and treatment of the su ject matter is decidedly poy 7 gr sae large amount of stereotyped pd ong 
Tork), . oe —— indispensable to works on electrical subjects, is conspicuous by its absen ee The Electrical Engineer (Hew 

ork), February, 1 

‘“ Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, isa valuable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.”—Electrical World, New York, oe 12th, 1880, . 

“ ]t does not need commending; we have only to give the there name and that of the publishers.”— Electrical Plant, January, 1869. 


: Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. . . ALT. 


INCANDESCENT WIRING HANDBOOK 


Multiple Are System; Three-Wire System; Methods of Running Wire ; Location of Safety Devices and Switches; Fixtures aad | 
esse, Wire Gauges ; General Electrical Data; Calculating Sizes of Wires ; and two Appendices. 


‘Cloth 4s, 6d., Post Free. 70 Illustrations. By F. B. BADT. 


“DYNAMO TENDERS’ HANDBOOK. 


Klemen’ ary Data; Arrangoment of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; irate ah | 
: ‘Ac umulatôrs ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. © 


Cloth, 7s. 6d., Post Free. 4th Edition, Revised and Enlarged. Numerous Illustrations. By JOHN W. URQUHART. 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


Plain Directions for the Treatment of ERE Machines, Batteries, Accumulators and Electric Lamps; Primary | 
and Secondary Batteries; Thermo-Electric Batteries ; og mt re Generators ; Electro-Magneto Electric Machines, 
Electric Machines; General Observations on Machines, Transformers, and Electricity, Meters, Arc and Incandescent a 
Electrical Distribution and Circuits; Measurement of the Arc Li Dés. Mathematical Notes ; Present Application and Cost of 
Electric Light; Notes on Ship Lighting ; Electric Light Wiring 


Cloth, 7s. 6d., Post Free. By Dr. TUMLIRZ. Translated by D. ROBERTSON, M.A., LL.D. B.Sc. LUS 


POTENTIAL, 


AND ITS APPLICATION TO THE EXPLANATION OF ‘ELECTRICAL PHENOMENA © 
POPULARLY TREATED. 


Introduction, Auxiliary Prepositions from Mechanics; Potential of Gravity; Electrical Potential, (Statical nat | { 
Electrical Potential, Magee etism, Electro-Magnetism, Electro-D ynamics and Induction; | 
ystems of Measurement. 


Leather, 5s., Post Free. by KEMPE, | 
THE ELECTRICAL ENGINEERS POCKETBOOK 
OF MODERN RULES, FORMULA, TABLES AND DATA. 


Any the above Book cam be had Carriage Paid by sending a remittance forthe price indicate te 


L ALABASTER, GATEHOUSE & CO., 22, PATERNOSTER Row, 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. NV 


_ Works, Showrooms and Offices: | 


58 & 59, BREAD STREET, CHEAPSIDE, LONDON, EC. | 


POOLE & WHITE’S PATENT “B.C.” LAMPHOLDERS. 
| Manufactured under 


* 


| 
AA 


PL 
ill | 


CEILING ROSE. d af 2 À & D.P. PORCELAIN CUT-OUTS. 


ALL SIZES IN STOCK. | LE ALL SIZES IN STOCK. | 


15 Amp. PORCELAIN ‘CUT-oUT—P. & W's. SPECIAL DESIGN. 


POOLE & WHITE'S PATENT “NEW DIAMOND" 


i 


ACORN SOCKET WITH 
PORCELAIN SHADE’ CARRIER. 


// 14 //// yj W 
(4 iff Wf 
14 


WALL HOLDER 


W 


PRICE LISTS ON APPLICATION POST FREE. 
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‘SEND AT ONCE TO 


BALMORAL BUILDINGS, QUEEN VICTORIA STREET, 


LON DON, 
for their latest 


over 


PART I. —Switchboards, Distribut- 
_ ing and Fuse Boards, Main Switches 
_. to carry from 20 to 4,000 amps., Regu- 
lating Switches, Branch Switches, | 
the Patent “ Nipper ” Switch, Ceiling 
- Roses, Fuses, Edison-Swan Lamp- 
holders, the Patent Wall Socket, 
Measuring Instruments of all kinds, 
_Fittings, Brackets, Standards, Elec-.. 
‘troliers, Glassware, Cables & Casing. 


PART II.—Bells, Indicators, 
Pushes, &C. 


FACTORY : 


TOWER BRIDGE ELECTRICAL WORKS 


LONDON, S.-E. 
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| 
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CENTRAL 


VALVE 


(PATENTS or 1884 anp 1885), 


Are made in Ten Standard Sizes, from 8 to 530 I.H.P., with either One or Two Cranks, and for Spat 0 of from 280 to 700 Rerolutiens. 


They are equally suited for PS ges or Non-Condensing; for the direct driving of High-Speed 
Machines, such as Dymamos and Fans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they poses Extraordinary Freedom from Wear, a all 

are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 
Size and Weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


except the smallest sizes are made either Simple, Compound, or to the 
available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM. 


Than Any other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18-2 lbs 
per L.H.P. per hour has been recorded, and the Makers ure prepared to Guaramtee that the larger Condensing Engines 
shall work, at least, as economically es the best class of Compound Corliss Raging, while possessing enormous ee in 
Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING. 


For which purpose several hundreds have already been applied with the utmost success. -Engines are on order at the | 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated power of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


ROBINSON, LTD, ENCINEERS. 


TELA » SURREY. 


THE WOODSIDE 
INCANDESCENT LAMP. 


2 WATTS PER 
C.P. 
FROM 


L 
‘ 


(ll 
H 


WOODSIDE ELECTRIC CO. 


KELVIN BRIDGE, GLASGOW. 


Telegraphic Address : “INCANDESCENT, GLASGOW.” __ 
PRICES ON APPLICATION. 


These were ‘used for Lighting Grand Concert Hall, &c., 
Edinburgh Electrical Exhibition. _ 
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“WESTERN ELECTRIC 


MANUFACTUR ERS OF 


TELEPHONES. 


WHOLESALE ORDERS ON LY 


79, COLEMAN STREET, LONDON, E.C. 


CHICAGO, NEW YORK AND ANTWERP. am 


THE ComING RACE. 


In 1886 dynamos which returned 85 per cent. of the belt power as net 
electrical output, were often talked of, but seldom met with. In 189] 


. Owing to Crompton’s invention of the twisted and compressed system of 


armature winding and other refinements in the construction of dynamos 
and motors, several firms who are Licensees of the system, can guarantee 
a 10 per cent. higher figure. 

_ This increase of efficiency not only r means that there is a 10 per cent. 
reduction in the amount of the annual coal bill, but that there is the same 
percentage of REDUCTION IN THE FIRST COST OF ENGINE AND 
BOILER POWER required to drive these dynamos, and these reductions 
in cost greatly outweigh the small increase in price of the dynamos 


themselves. 
BEAR THIS IN MIND 


. when are dynamos and motors from CROMPTON & CO. LTD. the 
Inventors of 


e system. 
LICENSES TO USE THE SYSTEM GRANTED D ON FAVOURABLE TERMS. 


SAMPLES AND FURTHER PARTICULARS ON APPLICATION. 


CROMPTON is LIMITED, 


Glectric Ziqght and Power Cngineers, 
MANSION HOUSE BUILDINGS, LONDON, E.C. 
| WORKS: LONDON AND CHELMSFORD. ri 


| 


WESTINGHOUSE 


LIMITED. 
4, VICTORIA MANSIONS, 32, VICTORIA STREET, S.W. 


MANUFACTURERS OF AND CONTRACTORS FOR 


STATION APPARATUS 


For LIGHTING, POWER and TRACTION. 


Fr Proprietors oF THE SHALLENBERGER M ETER 
: AGENTS FOR THE WESTINGHOUSE COMPOUND VERTICAL ENGINE. | 


ih 
; 
| 
} 
| 
! 

| 

4 

| 

| 

; 

| ; THE 

| 

| 

| 

| 


Pu, THE TELEGRAPHIC JOURMAL AND ELECTRICAL REVIEW. 
SAMPLE ROOMS “AND WAREHOUSE: 
30, CANNON STREET; 
HEAD OFFICE: 
88, QUEEN VICTORIA STREET; 
LONDON, EC, April Gth, 1891. 
_ Dear Sir, 


We beg to inform ‘you that we have opened Show Rooms at No. 34, 
Cannon Street, at the corner of Queen Victoria Street, and almost. facing the 
Mansion House Underground Station. 
early opportunity we give a — invitation. 


For an inspection of these rooms at an | 


‘Our object is to exhibit there athe of all the appliances and fittings in 
connection with Electric Lighting, Telephone, Bell and other Electrical Installations, 
thus giving customers facilities for selecting their requirements rapidly, whilst. by 
keeping an appropriate stock ready for immediate delivery, we. can assist them in 
carrying out their contracts at the shortest notice. Any y improved fittings or 


novelties which may make their appearance will be promptly sampled in our > 


: Show Rooms, and in that manner the practical utility of the same be continually 


increased. 


Our premises at 88, Queen Victoria Street, afford extensive warehouse 
accommodation, and we have no hesit ation in asserting that the stock we carry 
there is the largest and most varied of its kind in the United Kingdom, if not in 
the world. Apart from our own manufactures, whieh of course will be expected i. 


important makers likely to be in demand, and especially wish to notify that : all 
the current sizes and insulations of Silvertown and Henley wires and cables, cut 
to any lengths, as well as G.P. covered telephone, bell, silk and cotton covered 
wires can be supplied immediately and upon the most favourable terms. Okonite 


wire we trust to have in stock in about three months’ time. 


The new edition of our Electric Light Catalogue, containing also full 
particulars of electric tramcars, launches, motors‘and other electrical appliances, 
will be published in the course of next month, and should you require a copy we 
shall be glad if you will favour us with an early application. 

Yours faithfully, 


WOODHOUSE & RAWSON UNITED LIMITED. 
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Mr. J. G. LORRAIN, ML.E.E. &c., 


PATENT AGENT AND CONSULTING ENGINEER, 


Norfolk House, Norfolk St., London, W.C. 


“PATENTEE’S HANDBOOK” Post Free on Application. 


FRANCIS M. ROGERS, FCS; Al EE, 


Consulting Engineer, and Patent 21, Finsbury 


ractise in Electrical Patent Work. ER Independent Reports, and 
+ Turbines, Wassrahesin | Steam Engines for any fall or power. 4289 


JAMES PITKIN, 


Philosophical and Electrical Instrument Maker, | 


56, RED LION ST., CLERKENWELL, LONDON, E.C. 


SPECIALITIBS: 
Capt. HOLDEN’S oon Chronographs, Volt and Ampère 


Reflecting Galvanometers, Locking | 


ing Keys, Hydrometers. 


PISE Electric Hand Lamps for — Mills, Coal 
} _ Mines, Gas Works, &c. | 


' PITKIN & NIBLETT’S Explosive Gas Detecting, Re- 


cording, and Electric Alarm 


GARRETT’S MAGNETO BELLS & TRANSMITTERS. 


IMPROVED PRIMARY AND SECONDARY BATTERIES. 


WILLIAM WOOD & a 
ALBERT STREET WORKS, BURSLEM © 


MANUFACTURERS OF 


CHINA AND PORCELAIN SWITCHES, 


Screwred and Plain, 


SUSPENDERS, CEILING ROSES, BASES, 
| LAMPHOLDERS, CUT-OUTS 2804 


AND ALL CHINA FITTINGS USED BY ELECTRICIANS. 


BURCKHARDT & RICHTER, Mulda, Germany, 


ARC LIGHT CARBONS. 
BEST QUALITY ! LOWEST PRICES ! 
Apply for Particulars— ‘ 
J. TORR TODMAN, Queen Street Chambers, Lenten 


SOLE REPRESENTATIVE. 4161 


THE BERNSTEIN ELECTRIC LAMP 


(LIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


€@ The lamps of this Company are of low resistance, anc 
entirely free from the claims of other companies. > 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 


CASTINGS 
AND 


INGOTS, 
PHOSPHOR TIN, 


ALBION METAL WORKS, 
WOODCOCK STREET, 


Telegrams “Bronse,” Birmingham. 


| AND HOSE. | 


COX C0! 


PRACTICAL 


11, FETTER LANE, 


(Opposite the Record Offce), . 


SPECIALITY.—SMALL ELECTRIC AND OPTICAL 
WORK, EXPERIMENTAL OR TRADE. 


Ala’ ms, Inventions, Switches, 

Parts and all Materials at very lowe t tutes 
Illustrated Lists and Quotations. The Reson 
Science Stores. un 


 TANNERS, CURRIERS, FELLMONGERE 
GLOVE AND GAITER LEATHER 
‘DRESSERS, LEATHER : 


AWARDED. 


Telephone 
No, 3188 


Last of Sections, Prices and Discounts in all Woods free. -.,., 
Mahogany arid Timber Importers, Importers of School Board Flooring Blocks, Figure 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods, 
Head Office: 218, PAVILION ROAD, SLOANE SQUARE, 84. 
Saw Mills: Stanley 


Branch Yard: 66a, Poland Street, Oxford Street, W. 


ELECTRIC LIGHT CONTRACTORS, 


FOR 


ELECTRIC LIGHTING. 


| COMPLETE INSTALLATIONS FOR HOUSES, FACTORIES, SHIPS, &e. 


ENGINES 


1 
* 
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| 


90 & 92, WHITECROSS STREET, 


Manufacturing Ecran, | 


FLEET STREET, LONDON, Ro |! 


Induction Coils, Indicators, Peek. 


À a 


~ 


| | 
| 
| 
FIRE 
BUCKETS WOOL MERCHANTS. | 
| 
| Briss Lists and Terms on Application 
| RIC WIRE CASINGS 
SHELSES | 
| | 
| > ( | 
A 
GY 
1830. 4p | | | 
NE A \ ALBION” BRAND, | | 
\ BABBITTS | 
J.&J. HUGHES, \ Sp | La 
BIRMINGHAM. KZ | | 
LON DON, B.C. | 


COMPLETE INSTALLATIONS FOR HOUSES, FACTORIES, 


| or atalogue and Particulars wll) TEE MANAGER, BATTERSEA FOUNDRY, S.W. 


JOURAAL AND ELROTRIGAL REVIEW. 


ARE MANUFACTURING SPECIALLV FOR 


à 
J 


an 


JOSHPH BOURNE. & SON, 


MANUFACTURERS OF THE WELL-KENOWN 


“STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty yours these manufactures are. White Stoneware.” Br vitrefaction combined with great to etrength. 


Brown Stoneware 


ware. Brown Porcelain. Porous Ce 
Prise Medal, Paris Blectrical E 


gre Shapes for Telephone and E'ectric. Lighting Wires. 
Br POTTERY, NEAR DERBY. 
ANCRAS STATION EUSTON ROAD, N.W. 


~RAMSDEN, CAMM & CO... 


EF YORESHIREH, 
"heen and 
or 


TELEGRAPH, wait AND CABLE WIRE, 


Rice Contractors to H. M. Poctmaster-General, the Indian and Colonial Governments and leading Railway Companies | 


. ae SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, send WIRES. 


IMPORTERS OF FINE AND ACCURATE 


AMERICAN MACHINERY 


QUICK SPEED MILLING MA MACHINES, 


DRILLING MACH MICROMETERS | 

OR MORE SPINDLES. . and FINE TOOLS IN GREAT 
ALSO VERNIERS, VARIETY. à 
HEAVY POWER 16 Different Designs. 


DRILLS. SEND As. FOR ILLUSTRATED CATALOGUE. 


21, CROSS STREET, FINSBURY, LOI DOW. 


GALLENDER’S BITUMEN TELEGRAPH & WATERPROOF Co, 


 LIMITED. 
101, Leadenhall Street, LONDON. Telegrams: “ OALLENDER, LONDON.” | Telephone, No, 4,485, 
LIVERPOOL: .36, Dale Street, 
Works: ERITH, KENT, Telegrams: “ CALLENDER, PICARDY.” Telephone, 8,411. 
| ‘uUNSERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES © 


. FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND. SHIP WORK. 
Concentric Cables—ARMOURED-—Metal Sheathed. 
ABRIAL CABLES 


Wire Drafuers and Galvartizers. 


CHARLES CHURCHILL & CO., Ltd, 


| pYNAMOS. | MOTORS. 
Lights, £170 À SATTERSEL 7 EP. £175 
ju, £265 À 
| PA EP. £320 
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CApri! 


WALSALL 


“BOSS” HOLDER. 


"RE 121735 


GUARANTERD CORRECT. 
Diwided into Tenths. 


JO § 0} parenpuu 
| 


SPECIAL 


Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 


PRESSEL SWITCH, 
5s. 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or 
group. 


2967 


LARGER SCALE, ad 
"NEARLY DEAD 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


UNDER LICENSE 


FROM THE EDISON-SWAN. CO. 


WALSALL HOLDER, 


AS IMPROVED, 


Has SLATE Base, 


AND MAY BE REMOVED FOR WIRING, 


BUFFERS & DISCS BEING SAFELY RECESSED. 


v | 
vOLTs. 


quecTaiom Ce- 
watsatl 


8 
*> 


PUSH SWITCH, 


Press Once to :Light th! 
Tamp, which is 
by a Second Push. 


Polished 45s. per 
Holder, Shade, Cord ext! 
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WALSALL HOLDER |! 
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JOURNAL -AND-ELECTRICAL REVIEW. 
« SN OTICE, =: 


-! Maker of MOTORS for Alternating Currents, ELECTRICAL DISTRIBUTION PLAN rs, 
| LAMPS. and DYNAMOS, SHIP LIGHTING. | | 


MAGNETO _ WORKS, SHEFFIELD. 


SALTS of STEEL and STEEL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES. 


MAGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL STEELS—ALL DESCRIPTIONS. 
coLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL. tempered and : polished in strips. 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 


Bon | Steel: ‘Wire Polished in Lengths or Coils, all gauges. Tempered Polished Plated Music Wire, 


MOTORS 


Specially designed to weet the requirements of c Engineers. 
Fer Arc. or Incandescent Lighting, Direct; C ing Accumulators ; 
sign of Dower Electrolysis in all its &e., &c. 


80, - 100, 200, 400, 700 and -1,000 WATTS. 
HAND-POWER DYNAMOS. AGENTS. 


TRANSFORMERS. | FRANCE: Dublin. 
(FOR SLOW SPEED), | uré- 


Price. Lists and Particulars Free on application. 4189 


AUSTIN & MYERS, be Heel Works, ARMLEY, LEEDS 


THE NEWTON ENGINEERING 
| | 


à À 
“TAUNT N" DYN, 4 | | 
We | 4 


| \ 

Highest Efficiency; Beauty of Design ; Moderate 
Best Workmanship and | Materials. 
NE WTON & HAWHIN s 
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NEWTON ARC LAMPS. 


— 


‘Telegrams: “ARC,” TAUNTON. 
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| BAILEYS 
66 
GYROMETER” SPEED INDICATOR 
FOR USE WITH | 
Electrical Installations and with General Machinery, 
AS_ MANUFACTURED \ an | 
ron | | \ ALSO FOR morr 
BRITISH ADMIRALTY | | CHIEF ELECTRIC 
ENGINEERS 
WAR VESSELS. ‘HERE AND ABROAD, 
ALBION WORKS, 


De 


ROBEY & CO-S À 


Electric Light Ensines 


GC UPLED COMPOUND HORIZONTAL FIXED ENGINE FITTED WITH 
PATENT TRIP GEAR. 


HICE:- {PEED ENGINE, BOTH VERTICAL AND HORIZONTAL 
AND DYNAMO 


| | 
i 
| 
| 
| 
L 
: 
1 
| | IMPRCVED COMPOUND ROBEY” ENGINE 
| | | 
| | À 
| 
| | | | | 
ROBEY & CO. GLOBE WORKS, LINCOLN.. 


- 
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| TYNE TRANSFORMERS.» 


Offices: Telegraphic Addresses: 
LONDON : 110, Leadenhall Street. Boltontte,” London. 


| LIGHTING. 


… 
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Of all descriptions, the greatest por white in Bristol Glazed Stoneware (Drab) and 


| ALSO BATTERY JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 
PRICE, SONS & CO. Bristol and London (76, Turnmill Street, E.C.) 


Telegraphic Address: “ANYWISE, LONDON.” 


THE NEW DRILLING MACHINE 


_ Will bore Square, Hexagon, or any shape of Hole at one operation. 


PRICES AND PARTICULARS FROM 


| THE SQUARE DRILLING MACHINE COMPANY, Ltd. 35, Parliament Lares. LONDON. 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers. 


TYNE DYNAMOS, 


ARC LAMPS, 


ote Installations erected. by experienced men at 
home and abroad. 


: SPECIAL TERMS TO THE TRADE. = À 
Complete Catalogue on application. =a à. 


MANCHESTER : 24, Victoria e,” Manchester. 
HUDDERSFIELD : caster "Yard, Cloth Hall St. Huddersfield. 
GLASGOW: 58, Waterloo # Roots,” G 


NEWCASTLE-ON-TYNB: Close Works. Newcastie-on- 
JOHANNESBURG SOUTH AFRICA. Mufha Jo 


| 

4 
LA | 


a 
BRITAN NIA WORKS, GAINSBOROUGH. 
London Offices, Showrooms and Stores :—MARSHALL'S BUILDINGS, 70, FARRINGDON ROAD, EC, 


> 
| f | ae | a \ 

== : = 4 = 5 


- 


in 
RUNNING. 


Lil 


Improved Horizontal Fixed ‘ with Patent Crankshaft Governor 
and Balanced Slide Valve 


SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK. 


À. 


| 4 
ER 


Tele 
grams for Works: ‘Marshalls, Gainsboro’.” Tolephoné ‘No. 6,648.  Telegrams for London Office : e Engine, London.” | 
Illustrated Catalogues, with Current Prices, free on application. | 
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cecognised as the Most Efficient and Economical Jointing 
Material in use. It is composed of a specially- 
India-rubber Compound, protected by a covering of Yul- 
canised Asbestos Sheeting, asshownabove,andasit 
is the only Jointing Material which adequately | 
combines PERMANENT ELASTICITY WITH ’ 
HEAT RESISTANCE, the advantages it 
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‘ 


Made from 1-Ply for Cylinder and Paced Joints to any thickness for uneven surfaces, ~ 


The above, which can only be obtained from this house, is | The Centre from. which the requisite elasticity is. obtain 
will adapt itself to uneven surfaces to which it may byap |: 
plied, and allow the expansion and contraction te be fully 
taken up. The covering being of Asbestos Cloth, imparts ‘ 
er a protection to the centre and so prolongs itnales 
ticity. For Manhole, Mudhole, Steam Pips, 
and Mash Tun Door Joints it is 
and if applied as directed a ring can be 


possesses will at once be seen. used many times over, 
BELL'S 
MANCHESTER: Cable Street, Op BELLS ASBESTOS. à ® / Huiz: Humber Do 
| | Blackfriars, \_ aw | 90 
LIVERPOOL : 2, Strand St., James St, | R K LON Cr: GLASGOW : 35, Robertson Street, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 277 BARCELONA, TRIESTE, LISBON & 
AGENTS.—BIRMINGHAN— BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Streets i» 
BELL'S ASBESTOS BELL’S ASBESTOS. 


Will effectually keep Boilers clean and re- | 15 the BEST LOCOMOTIVE PACKING made. 


a5 


BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING NON-CONDUCTING COMPOSITION | 


_ move any Incrustation, without injury 


to the Boiler Plates or Fittings. Will reduce es | _ 
an loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 
COMPOUND HYDRAULIC PACKING; — 
I8 SPECIALLY SUITED FOR 
HYDRAULIG MACHINERY, ACCUMULATORS AND AMMONIA} SO" ba gs 
DCS cheaper than 
fer others sent 


wis All bags are marked as above. 
fe 


a 


— 


BELL’S ASBESTOS LUBRICANT: 


Hi 


\ 


Oll sold as Bell's Asbestos 
Lubricant, & Cask, Drum, 
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| | + IS sample and particalars y 
or Corks not martadas LE of where obtained, 
| WORKS /% | | 
| (> AY IC 
7 Drums are marked as above. Every Cask is sent out as above. All Corks are sealed 28 SRO" 4 


efficient Lubricant for all bearings. 


| ASBESTOLINE saves from 50.to-90-per-cent. of the Cost of on. 
ASBESTOLINE 


ane /ASBESTOLINE is ‘applicable in and out doors in every climate, : 


ADVANTAGES OF ASBESTOLINE. 


-ASBESTOLINE is the cheapest Lubricant. 


isthe Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Compaaiés. 
ASBESTOLINE is the. most: Incdorous Lubricant. 
ASBESTOLINE is the safest Lubricant, its flashing int 700 
ASBESTOLINE bas, beaten’ all other Lutricante in-waking trials. 


BELL S ASBESTOS. 


CONSISTENCY OF -ASBESTOLINE,. 


ASBESTOLÈNE te for neo in tropical climates, climates, both ashore 
degree of consistency, A, 3, ©, and OC 124 and afloat. It is also inval in works in this county 
ASBESTOLINE A, is specially adapted to ordinary. Land when the temperature is high. 

Engines and Machinery, in and out-door, in this country. / Du: CC, is ed foe- use on. calenders. 
ASBESTOLINE B, a little more solid, is use on Steanishj &c.,. where bearings are ‘heated by steam 
temperate climates, land when it. in. denizable: through wad | ‘sometimes vantageously used 
ubricant stiffer than A. of C M 


The reputation of Asbestoline as a lubricant ef the highest eMalency jn e¥ery kisid of machinery is established, and it à 
in the numerous cases of special difficulty in which the best-oils are ineffectual, This reputation is growing daily, because tt is based on the experience of 
thousands of users under the severest eireumstances ang lubricant has ever been wubjected: to, and not on mere laboratory tests and. professional 
of insignificant quantities. It is used with marked success in Steel and Iron-Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Cern Mids it 
has proved invaluable om the roller and other modern machines. ' In Saw Mills on Machines going up to 5,000 revolutions per minute, tts work has never been app: eached 
by any ether labricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is uneq Many engines and 
machines of all descriptions give trouble and show bad weeking and Wear, When the system of lubrication has net due Engineering 


>». 


SUPPLIED IN KEGS, 28 Ibs, 66 Ibs, or 112 lbs. Si 


SPECIAL Fete. FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline *” equals 2 gallons of Oil weighing 18 ‘The. 
sonisequently the saving in freight is very considerable, Liberal Terms are a, to Export rune 


BELL'S ASBESTOS | 


‘ DAGGER 


Under this registered title are included the inventions of Mr. Field, and poner has ns | to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and-they 
are therefore UNEQUALLED FOR EVERY KIND OF: ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 

on Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K= In ordering, state whether square or round required. = 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, BE. 
DEPOTS :—MANCHRSTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St, James St HULL: Humber Dock Basi. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 


AGENTS: BIRMINGHAM: BELL & CO., 7, John Bright Street. BRISTOL : ROBERT STOTESBURY, 144, Rodclif Stroet 
CARDE : BELL à Ch, West Di Sr. 
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FREE 


“The COMBIN ATION TELEPHONE as 
serves for a and — 
- Piles for each Station, with Call-Bell and . 


a 
Battery complete, ‘for lines up to 2 miles. a 123 6 
Do. do do hove miles. “8 10 


3, PRINCES MANSIONS, VICTORIA STREET LONDON 
187, WEST REGENT STREET; GEASGOW- 
EAST DOCK BUILDINGS, DUNDEE: 

As any of which place the remet on be sen nd 


ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


_NANUPACTORERS OF DYRANOS, ARG LAMPS, MEASURING 


| Telephone No. 5498. | ESTABLISHED 1870. 


PHILLIPS 
| OFFICES AND WORKS: THE HACKNEY WICK, LONDON 
MANUFACTURERS OF CABLES, WIRES, TO ANY SPECIFICATION. 


| FANOY BRAIDED WIRES OF EVERY DESCRIPTION. | 


‘TER OF 


SUBMARINE TELEGRAPHY. 


| | ESTABLISHED IN 1868. | 
à À PRINOES | STREET, HANOVER SOUARE, LONDON, w. 


CONSGULIING COMMITTEE. 


Lampe -meter 

the there be obtained. Since its opening in 1868 more than 8,450 Pupils 
an Examination for the Onprrricars oF Tus + 
unconnected with the School. New Courses usually commence early in January, May, and September. : 


ofall prospectus, terms, &e., apply to the Secretary, 12, Princes Street, Hanover We 


POWNALL, ROAD, DALSTON, ‘LONDON; - 


| SILVER MEDAL INTERNATIONAL ELEOTRIC EXHIBITION. 


_ COTTON. AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, he., à CU 


ELECTRICAL ENGINEERING 


SAMUEL CANNING M.Inst.E.2. | GISBERT KAPP, 

INSTRUCTOR. CHAS, CAPYTO, MlnstLE., MinstEE. 

the and the most School of its kind. 
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Motors, à O-horse Soller and Steam Engine, Gas Engine, 40 Accumulis 


JOURNAL AND RICAL 


Electrical and India Rubber and 


~ Percha ‘Manufacturers. 
ÿ | | | 


MANUFAOTURD RS or 


| INSTRUMENTS, INSULATORS, DYNAMIN | 
_- MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIE 
CARBONS, TORPEDO APPARATUS. 


mure Uh gh a Low ‘Testes. The only 
ES has given complete satisfaction, 


CONTRACTS entered into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of 


VULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS = | 


a 


. FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL Tia 
for, CABS, CARRIAGES, BICYCLES, &c. SHEET, WASHERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWN. To 
rng MOULDED GOODS to any Pattern. — | | 


| 


| NOT AFFECTED BY wINEGAR oR OR ACH | 
| SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. . … = | 
INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and Saum 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
| STOPPERS, PUMPS. 
“TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF 
| SHEET, and TISSUE. 
| 
| ESTIMATES AND PRICE LISTS ON APPLICATION, | 
| (HEAD OFFICES. WAREHOUSES. 
| 106, CANNON ST, LONDON, EG. | 100 0104, CANNON ST, «ook 
MANCHESTER. Fountain Street. BRANCHES. 15, 
LIVERPOOL — | TE... 40, 
8, Buchanan Street. | BRISTOL............ . 28, Clare Street. T2 
BRADYORD, YORKSHIRE ....... 36, Kirkgate. NOR pute Dod 
: 
] 


 SILVERTOWN, ESSEX. PERSAN-BEAUMONT, FR ANGES 
TELEGRAPH ADDRESSES. | 


HEAD OF FICE—« sil ” ilvertown, “ Graysilver, 
BRANCHES—“ Silvergray ” by Name of Town). WOBKS— ‘ India, 
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